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March 12, 1990
SRK Project No. 22201

Hecla Mining Company

6500 Mineral Drive

Box C-8000

Couer D’Alene, Idaho 83814

Attention: Mr. Larry Drew

RE:  CONSTRUCTION EVALUATION OF POND-3A AND POND 1A/1B

Dear Mr. Drew,

Enclosed for your review please find one copy of the construction
evaluation of Pond 3A and Pond 1A/1B for the Hecla/Apex Project in St. George,
Utah. In addition to the report, I attached 3 separate draft as-built drawings.
The first drawing contains an incisive detail of Pond 3A and 1A/1B locations at
the mine site, the second a cross section explaining the constructive elements
of the leak detection sumps and the increased depth of the Pond 1A/1B. Finally,
the third is an in-depth panel layout of both primary and secondary Tining
systems, as well as the destructive seam sample locations.

I hope that you find all the enclosed material is to your satisfaction.
I have taken the liberty of sending two additional copies of the report to the
Hecla/Apex site. If you have any questions, please don’t hesitate to call me at
the number listed below.

Sincerely,

STEFFEN ROBERTSON AND KIRSTEN
(U.S.), INC.

Michael J. Hlinko

Environmental Services
and Solutions

MJH/b1

Enclosure

3232 South Vance Street. Suite 210. Lakewood. Colorado 80227. U.S.A.
Tel. (303) 985-1333 Facsimile (303) 985-9947

Other offices in: U.S.A., Canada, United Kingdom and Africa
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The report "Construction Evaluation of Pond 3A and Pond 1A/1B" prepared by
Steffen Robertson & Kirsten (U.S.), Inc. under the direction of Rob Dorey, Utah
Registered Professional Engineer #6953, documents the construction quality
assurance and control activities performed at Hecla Mining Company’s Apex Unit
near St. George Utah. Based upon the periodic observation and discrete materials
testing documented in this report, to the best of our knowledge, the work has
been constructed to the detail and intent of the design and specifications.

Rob Dorey
#040175



TABLE OF CONTENTS

Page No.
1.0 INTRODUCTION 1
1.1 “'Scope of Work 1
1.2 Pre-Caonstruction Overview .3
2.0 PONDS 1A/1B AND 3A 5
2.1 General 5
2.2 Stripping 6
2.3 Excavation and Fill Placement 6
2.4 Geomembrane 7
2.5 Geomembrane QA 7
3.0 GEO-DRAIN 10
3.1 Geo-Drain 10
3.2 Placement - 10
4.0 HDPE PIPE (LEAK DETECTION MONITOR PIPE) 11
4.1 General 11
4.2 Installation - 11
5.0 - LEAK DETECTION SUMPS 12
6.0 CONCLUSION _ 13
APPENDICES
APPENDIX A FILL PLACEMENT TEST RESULTS
APPENDIX B SITE ACCEPTANCE FORMS
APPENDIX C GECMEMBRANE QUALITY CONTROL CERTIFICATION FOR POND 3A & POND
1A/18
APPENDIX D CONFORMANCE TEST RESULTS OF INSTALLED GEOMEMBRANE
APPENDIX E DESTRUCTIVE TEST RESULTS POND 3A AND POND 1A/18B
-APPENDIX F "T" CONNECTION TEST RESULTS
APPENDIX G TECHNICAL SPECIFICATIONS POND SYSTEMS, APEX PROJECT UTAH




1.0

INTRODUCTION

1.1  Scope of Work

This report describes the re-construction of two lined ponds
for Hecla Mining Company’s Apex Unit, near St. George, Utah. The
general layout of the facilities is shown on the attached as-built
drawings.

The scope of work included removal of historic process waste
materials in existing ponds, regarding and enlarging capacities of
one pond, find grading and compacting sub-grades, installation of
two 60 mil-HDPE Tiners, construction of leak detection sumps in each
pond with an attached geonet flow enhancer between the primary and
secondary liners and leak ‘detection systems; and the construction
of liner anchor trenches.

A1l earthwork for excavation and construction was performed
by Rogers Construction Company of St. George, Utah. Installation
of the synthetic liners was performed by Crest Liners, Inc., Salt
Lake City, Utah. Some survey services were provided by Hecla Mining
Company or their contractors. '

The following is a summary of starting and completion dates
or earthwork and liner work for the project:

Pond 3A Eérthwork

Removal of the historic process wastes and the existing
40 mil1 Tiner began on approximately August 22, 1989. The rough
excavation for Pond 3A was completed on September 26, 1989.
Fine grained soils were placed during the period of September
27 through October 9, 1989. The pond was ready for liner on
October 9, 1989.



Pond 3A Liner Work

Repair work on the existing 40 mil liner on the ponds
slopes began on September 21, 1989. This repair work continued
on and off until October 17, 1989 at which time the decision
was made to reline the pond slopes with new 60 mil HDPE liner.
Deployment of the secondary liner began on October 20, 1989
and continued until December 12, 1989 at which time work was
switched to Pond 1AB. On December 28, 1989 repair work
continued on Pond 3A. Deployment continued on January 3, 1990
and continued through January 29, 1990. Liner work on Pond
3A completed on January 28, 1990.

Pond 1A/1B Earthwork

Removal of the existing liner in Pond 1B began on
September 22, 1989. Excavation of the proposed Pond 1AB began
on October 9, 1989 and continued through November 2, 1989.
Find grained soil placement within the pond began on November
2, 1989 and continued through November 6, 1989. Some minor
hand cleanup work was required prior to liner deployment.

Pond 1A/1B Liner Work

Deployment of synthetic materials began on December 12,
1989 and continued through December 31, 1989. All materials
had been deployed by December 31, 1989. The sump on Pond 1AB
was repaired on January 29, 1990, which completed all work.

During the construction of the new ponds, several days
were lost due to foul weather - rain, snow or high winds.

The design of the solution ponds was prepared by Steffen
Robertson and Kirsten (U.S.), Inc. The technical



1.2

specifications for the work are contained in the August 1989
report are titled "Technical Specifications Pond Systems, Apex
Project, Utah." (See Appendix G). The construction as-built
drawing package consists of the following drawings.

22201-01 As-built existing ponds 1A/1B, 3A C

22201-02 As-built sections & details ' C

22201-05  As-built liner panel layout plan A
Ponds 1A/1B & 3A

As-built drawings of this construction phase, Pond 3A
and Pond 1A/1B, are presented under a separate cover to this
report.

Pre-Construction Qverview

Initially it was intentioned to utilize the 40 mil HDPE in pond
3A as the secondary geomembrane in the double lined system. To
achieve this it was imperative that the crystalline material within
the pond be removed. Once the slurried process waste was removed,
the existing 40 mi1 HDPE geomembrane was to be cleaned using a high
pressure wash and then visually inspected. '

Several attempts were made to dissolve the waste which proved
unsuccessful. The 40 mil HDPE was then cut above the waste level and
excavated with the waste. Removal of the existing 40 mil HDPE and
re-work of the subgrade at the same time removing any contaminated
soil and replacing it with clean approved material was performed.
Both the floor and slopes were re-worked and made ready for the
double lined system. See Section 2.0.

Ponds 1A and 1B were to be combined removing the separation
to increase pond capacity for Ponds 1A/1B. With the removal of the



existing liner material (Gillsabind), the depth of the ponds were
increased to 15 feet, continuing with an internal pond slope at 3:1.



2.0

2.

1

" PONDS 1A/1B AND 3A

General

Pond 1A/1B was created from two -existing shallow ponds
designated 1-A and 1-B. The berm between the existing ponds was
excavated, the Gillsabind liner in pond 1-B was removed as well as
the underlying soils. The depth of the new pond was 15 ft. Once
the rough excavation had been completed, the sub-grade materials were
worked to remove cobbles and Targer gravel materials. Fine grained
soils were placed and worked into all subgrade material which would
receive synthetic liner. These materials were placed and tested in
accordance with the project specifications. Test results are
presented in Appendix A. The entire sub-grade including the retention
berm is covered with two layers of 60-mil HDPE synthetic liner and
leak detection geonet. The foundation was prepared in accordance
with the project specifications. (See Appendix G).

Prior to any geomembrane installation the engineer was in
receipt of the manufacture’s quality control certificates. (See
Appendix C). As a precautionary measure, SRK required additional
geomembrane (60 mil HDPE) conformance testing to be done by an
independent third party laboratory. Samples were taken by the field
engineer who randomly selected conformance samples from every 100,000
sq ft of on-site material. The conformance test results for National
Seal Co. all passed. (See Appendix D).

A 28-ft, average width, retention berm, which consists of an
existing bench excavated on the surrounding slopes and fills placed
in low areas, enclosed the perimeter of the 1A/1B pond. The crest
of the retention berm is sloped away from the pond to the northeast,
northwest, and southwest, a drainage channel has been excavated to
prevent surface water flows from entering the pond.



2.2

2.3

Pond 3A was created from a previously lined pond designated
3-A. No changes in the lines or grades were made to the slopes,
however, the bottom was regraded after contaminated materials were
removed, to lines and grades shown on the as-built drawings attached.

. Once the rough excavation had been completed, the sub-grade materials

were worked to remove cobbles and larger gravel materials. Fine
grained soils were placed and worked into all sub-grade material
which would receive synthetic liner. These materials were placed
and tested in accordance with the project specifications. Portions
of the pond’s previously constructed 40-mil liner were left in place
on the slopes for additional protection of the new 60-mil liners.

A 16-ft, average width, retention berm, which consists of an
existing bench, encloses the perimeter of the 3-A pond. The crest
of the retention berm is sloped away from the pond to prevent surface
water flows from entering the pond. To the southwest, the berm is

~ common with existing ponds 3-B north and south.

Stripping

No stripping was necessary, within the construction limit of
the new ponds. '

Excavation and Fill Placement

The pond excavations were made with a D9H dozer, a 9508-front
end loader, and a 651-B scraper, to the lines and grades as
specified.

The pond excavations were graded with a JDG7D-A Motor Grader
and compacted after appropriate moisture conditioning with a BW213AD
smooth drum compactor.
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2.4

2.5

The cobbly foundation was scarified to remove oversize
materials to a depth of 12 inches. Three to four inches of a pre-
moistened silt, borrowed from an on site pit adjacent to and
northwest of the pond 1A/1B, was placed in one 1ift, and rolled with
a. smooth drum roller to an acceptable surface condition in
preparation for the deployment of the synthetic liner. Evaluation
of fill placement was by visual observation and testing by sand cone
method ASTM D-1556. A sﬂmmary of test results is enclosed in
Appendix A. A1l daily reports for the project are on file at the
project site and in SRKs Denver office. Additional copies are
available upon request.

Geomembrane

A Geomembrane (60-mi1 HOPE) synthetic liner, manufactured by
National Seal Company (NSC), was placed over the prepared surface
of the pond and geo-cloth at the credit of slopes by Crest Liners,
Inc. Installation of the liner began December 16, 1989.

Individual liner'panels were 14.75 ft wide. Each panel was
positioned on the prepared surface so that the factory and field
seams were oriented parallel with the slopes. '

- Geomembrane QA

Seaming was by fusion welding. Patches and other abraided
areas were ground to a rough texture and extrusion welded. A1l "T"
joints were patched. The field engineer disqualified fusion welding
on all "T" connection due to failing non-destructive testing.
Samples were removed and sent to the designated third party
laboratory for additional evaluation. Evidence of tunneling due to
three layers of geomembrane at the connection caused the failing
welds. (See Appendix F).



Fusion welds concentrate heat from a passing hot wedge. The
Hot wedge makes the geomembrane semi-molten for pressure sealing
between wheels. Having three layers passing through did not allow
proper heat dispersion which caused seam failure. The field engineer
-required all "T" connections to be patched to rectify the problem.

A situation arose where Crestliners crew was using extrusion
welding rod which appeared to be contaminated. The field engineer
quickly rejected that roll and requested use of a newly delivered
roll.” A sample of the contaminated rod was sent to the third party
testing laboratory for evaluation. Test results demonstrated
acceptable properties, but the rod did demonstrate that the roll had
been exposed to a soap liquid. (See Appendix D).

Prior to each day’s seaming, trial seams were made on strips
of liner material by the operators and their equipment which were
to be used for the liner panel installation. Tests of the trial
seams were conducted by the contractor with a field tensiometer.
No seaming was performed by the welders until the trial tests passed.
Destructive and non-destructive testing of seams and patches for
water tightness was performed by the contractor and observed by SRK
personnel. Testing of all welds was by vacuum method. A vacuum box
equipped with a glass viewing window and a vacuum gauge was placed
over the weld which had been prepared by mopping with a soap
solution. A minimum of 5 psi of vacuum was applied to the box and
the weld was then examined through the window for bubbles denoting
leaks. Areas that were found to be leaking were marked, rewelded
then rested until found to be water tight.

During a visual examination of seams, surfaces of panels and
patches were marked for destructive testing (ASTM D-638 test method)
and repairs due to holes and/or abrasions. The destructive tests
were performed on dumbbells cut with the seam centrally located
within the test specimen. Destructive test results are enclosed in



Appendix B. Prior to acceptance of the liner by SRK, each installed
panel was visually examined for repairs and vacuum test -acceptanc‘e'.
Suspect areas were re-patched or welded and vacuum tested until water
tight integrity was proven’. |




3.0

GEO-DRAIN
3.1 General

3.2

A geo-drain, produced by Tensor Corp., Morrow, Georgia,
designated NS1300, was installed by Crest-liners Corp., as a leak
detection layer in the ponds between the two synthetic liners. The
geodrain was placed so as to transport any collected solutions to
the collection sump shown on the drawings,

Placement

The geodrain was carefully placed over the secondary liner.
Slip-ties on three ft centers were used to join the geodrain seam
to seam. No overlap of the geodrain was required.

10



4.0

HDPE PIPE (LEAK DETECTION MONITOR PIPE)

4.1

4.2

General

The eight-inch HDPE sump pipe was furnished by Hecla Mining
Co. The pipe was fusion welded and placed in each sump to the lines
and grades as shown on the as-built drawings.

Installation

The bottom six ft of pipe was drilled with 1/8 drill bit to
allow solution access and 60-mil liner material was welded to the
bottom for a plug. The bottom 6 ft was covered with geocloth to keep
any silt from entering the perforations. The top section of the pipe
was anchored by straps to a rough sheet placed loosely on the
secondary liner and anchored in the anchor trench. Geonet was placed
over the pipe prior to the securing of the primary liner. The geonet
and primary liner were closely secured around the pipe with sand bags
along the length of the pipe. '

11



5.0

LEAK DETECTION SUMPS

5.1

Installation

The earth contractor completed the excavation and final grading
prior to the placement of the secondary liner as shown on the as-
built drawings. After the secondary liner was installed and
approved, a "rough" sheet was placed on top of the secondary liner
to protect the secondary liner from damage or possible abrasions
caused by the sump rock placed on top and between the secondary and
primary liners. To further protect the'primary liner, geocloth
covered the in place graded sump rock. Geonet was placed over the
geo cloth, secured in place by slip ties and then the primary liner
was deployed and seamed in place. u

12



6.0

CONCLUSION

Based on the test results and the construction monitoring program
conducted by SRK, it is our opinion that the 1989/1990 re-construction of

ponds. 1A/1B and 3-A was in compliance with plans and specifications dated

August 1989 titled "Technical Specifications Pond Systems, Apex Project,
Utah." ‘

6.1 Quality Assurance Program

Steffen Robertson and Kirsten (U.S.), Inc. implemented a
quality assurance program for HECLA Apex project which was designed
to assume that all materials and placement of materials met the
minimum requirements as set forth in the design drawings and
specifications. ‘

A1l test methods and procedures followed, were in strict
conformance to industry standards for soils and geosynthetics testing
and installation. The following are standards which we used: ASTM
1989, Section 4, Construction Volume 04.08 for soils and rock, ASTM
D-35 for geosynthetics testing methods and standard NSF 54 for
flexible membrane liners.

A11 SRK field personnel have gone through extensive training
in all phases of earthwork and geosynthetic testing and
installations. The following is a summary of work tasks which were
observed, inspected and/or tested during the construction of ponds
1A/1B and 3A.

Earthwork

. Testing of materials to verify conformance with the
project specifications prior to placement;

13



. Documentation, inspection and testing of all materials
during placement; and

. Certification of foundation materials - assurance that
the materials were compatible with geosynthetic
materials.

Geosynthetic

. Inventory of delivered onsite material;

. Random select conformance testing (every 100,000%);

. Review quality control certification;

. Subgrade, proof rolled, acceptance;

. Visual inspection of panels during deployment;

. Trial weld testing/close observation during field
seaming;

. Contact thermal observance (+°);

. Non-destructive testing documentation;

. Repair/re-testing inspection;

. Rol1/panel/seam installation identification;

. Destructive testing evaluation (peel/shear); and

. Installation acceptance/sign off

- Full capacity testing of leak detection sumps.

14
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APPENDIX A
FILL PLACEMENT TEST RESULTS
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FeaTure Density Test 2 paqiecrno. 22201

‘VConsultlnq Engineers SAMPLE NO. 7

‘OATE TESTED

9-29-89

GRAIN SIZE ANALYSIS

U.S. STANDARD SIEVE SIZES HYDROMETER ANALYSIS
"8t 378" 3/8" 4 8 ¥ 30 S50 100 200
100 T i T 11 v TT 1
il | T '
|
oM | I |
T 1 | |
T0H :
I | |
| | |
60 H+
1l | |
| ] . ]
50 !
| [ TN j
[ | K ]
40 H
" | 1
i [ | i
Oy | | 'kl’,
| | |
20Ty | T T = -
] | | '
|
°[i T 1 ’
oLl )] T 1
100 10 0 - o.l . 0.01 0.00!
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND '
LAY
COARSE | FINE [COARSE] MEDIUM |  FINE SILT OR CU_‘
LIQuUID LIMIT == PLASTICITY INDEX -=
DESCRIPTION Silty Sand, gravelly, dense, moist, lt. taniscs SW
U.S. |Porticle|Percent [ US. |Porticie| Percent| | U.S. |Particle | Pertent | |Porticie | Percent
Sieve |Size Finer Size nvn| Finer | {Sleve [Size mey Finer lzemm i Finer
yve"| 1900 | 81 30 {.590 38 019
38"} 950 | 67 |] %0 |.297 | 35 ||.009
3n | .07 100 || 4 |4.750] 55 10O |.149 | 3, ||.008
2" i 94 2380 | 47 |l200].07¢ | 26 ||.002
1" gg |6 [1.190) 4 || —].037 001
SRX FORM LR-1 FIGURE NO. ___7_._




STEFFEN ROBERTSON & KIRSTEN

h\ﬁonsultlng Engineers

a8 _SRK Field

‘| SAMPLE NO.

8

LAB NO.

cuent Hecla Mining Co. proect Apex Unit’

reature Density Test 3 ppoygcr no. 22201
OATE TESTED __2—29-89

GRAIN SIZE ANALYSIS

U.S. STANDARD SIEVE SIZES HYDROMETER ANALYSIS
3" 18" 34" 348" 4 8 6 30 SO 100 200
'O R T TR T TI]
90_ l : ;l I '
I i 11 :
| | B |
oM | WIEK l
] | ) |
70 ‘hq
1 | ﬁ‘i | %“
| il |
1 I [
50
I Irl 1] :
| | 1} 11
40
| I i
1] [ |
30
] | [ {
)| | ]
20} : —
e T 111
10
| | |
oLl 1 IENK
100 10 10 . 0.1 0.0! 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND |
COARSE | FINE MEDIUM |  FINE SILT OR CLAY

LIQuID LIMIT — PLASTICITY INDEX --
DESCRIPTION Silt, sl. gravelly, dense, moist, lt. tan yscs ML
U.S. [Porticie[Percent] [US. [Porticie]Percent] [U.S. [Porticie|Pertent] [Porticie | Percent
Sieve Sin Finer Size mm) Finer | |Sleve [Size may Finer | [Sizemm | Finer
va'|1900| 93 |[30 |.590 | 64 [[.019
“ ve'| 950 | g3 ||%0 |.297 | 62 ||.009
3" | .01 4 la130| 73 ||100 |.149 | =g ||.008
2" 3 100 2380 ] o |[200{.07¢ | 52 []|.002
AL I T 97116 |1.190] 67 || —|.037 .001

SRX FORM LR-1|

FIGURE NO. 8




STEFFEN ROBERTSON & KIRSTEN

LASB SRK Field

reature Density Test 4 pgouect no.

SAMPLE NO. ___ 2

LAB NO..

cuentHecla Mining Co. provect_Apex Unit

22201
0ATE TesTep 2 ~29-89

VComultlng Engineers

GRAIN SIZE ANALYSIS

U.S. STANDARD SIEVE SIZES HYDROMETER ANALYSIS
3" 15" 34" 38" 4 8 6 30 S0 100 200
100 T T T IR T1[0
I l AN |
S0r I | | |
I AN 1T [
il I 1B u
-0 LI [ i l
o I MEIEE
| I | |
60}
I , |
] N
S0 H
| | N
] . 1
40 K .
| | | | \L‘f }
] | | | )
30
] | ] ™ =
| ] L
201y | | &
] { ]
10
] |
o i | |
100 10 0 - Y 0.0 0.00t
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COARSE | FINE [oOARSE WEOIUM | FINE SILT OR CLAY
LiQuio LimiY -= PLASTICITY INDEX —=
OESCRIPTION_Sand, gravelly, dense, mbist, lt. tan USCS SW
U.S. |Porticte|Percent] | US. |Porticie| Percent| | US. |Porticie|Percent | [Forticte | Percent
Sieve |Size Finer Size mm| Finer | [Sleve [Size nwn| Finer tremm | Finer
v4"| 1900 | 88 30 {.590 | 30 019
V8" 950 | ;, ||50 |.297 | 26 |].009
3n| .07 4 |a750]| 55 ||100 |.149 | 57 [[.008
2" .o 100 || 8 |2380| 46 |l200}|.07¢ | 13 |]|.002
10 1. " o2 J[!6 1190} 37 || —[.037 001
SRK FORM LR-| FIGURE NO. __ 9

———————




STEFFEN ROBERTSON & KIRSTEN | o riiecla Mining CO. imosecr ADeX UNit
‘ rearure Subgrade at PROJECT NO. ___22201
Consulting’ Engineers SAMPLE NO. "5 DATE TesTED ___9-20-89
Proctor No. 1
MOISTURE-DENSITY RELATIONSHIPS
PROCTOR COMPACTION TEST
ASTM DESIGNATION: D698 METHOD: D
145.0 CURVES FOR 100% SATURATION FOR
1\ A SPECIFIQ GRAVITY EQUAL TO:
\ 280 MAXIMUM ORY DENSITY
140.0 ‘ \ — 270 141.8 pCF
[ X 2.60
\ ‘ 2 5'0 OPTIMUM MOISTURE CONTENT
) 5.8 g
135.0
- N VISUAL DESCRIPTION
\ Cobblv gravel, sandy, sl.
1\ A\ silty, lt.gray, dense,dry
130 \ SOIL PROPERTIES:
oo \ . .
@ \VE \ % PASSING No. 200 U.S. SIEVE
Y \I 9%
> _
= 125.0} \i‘ SIEVE ANALYSIS REFERENCE
[%2) ’ ,
§ ; \ FIGURE No. _ 2
- \ LL_10.1
@ ‘ 0
© 420.0 \ PL
Pi N.P.
IND
\ X\
115.0 \\
\ \
NN
; N\
110.0 —
)
N \
105.0 A 4&
0.0 §.0 10.0 16.0 20.0 25.0
MOISTURE CONTENT %
'SRK FORM LR-7.2 FIGURE NO. 1




Las __ SRK Field LAB NO.
STEFFEN ROBERTSON & KIRSTEN | cur Hocla Mining Co.mmosect Apex Unit
‘ reature Pond 1-AB PROJECT NO. 22201
’_\/Consumng Engineers SAMPLE NO. 11 oare Testep L1-2-90

GRAIN SIZE ANALYSIS

U.S. STANDARD SIEVE SIZES ] HYDROMETER ANALYSIS
3" 18" 3/4" 38" 4 8 630 50 100 2
100 I W\ I : I | L , VN L
il | [ | il
oM I l
{ | |
.
ol l i
Il l ] [
70
It [
il N\, |
60
. _
: ’ [ N
so h
| i 4
I ] ] i I
40
1 | |
] I ]
30
ol I [ ]
] | l
i) | |
] HIH !
10 : ,
] il [ 1
oLt | l ]
100 10 o - o1 0.0! 0.00!
' GRAIN SIZE IN MILLIMETERS
GRAVEL SAND '
COARSE | FINE MEDIUM |  FINE SILT OR cLay
LiQuio LMY — PLASTICITY INDEX N.P.
DESCRIPTION Siklt,'sandy, gravelly, dense, moist, 1lt. uscs ML
tan
U.S. [Porticie{Percent] { US. |Porticie]| Percent| | U.S. |Porficis|{Percent| {Particie | Percent|
Sieve |Size Finer Size mm| Finer | {Sleve [Size mwy Finer | [Slzemm | Finer
4" 1900 | g6 30 {.590 43 |].019
| |8} 9.50 71 | 50 |.297 41 |1.009
3" | .01 | 4 |4.7150| - ||1oo |.1a9 | 38 |]|.008
2" | .07 100){ 8 |2380| 51 {|200].074 | 34 |]|.002
1 I 92116 |1.190 ,. [{—{.037 .001
SRK FORM LR-! FIGURE NO. 11




Lag _SRK Field LAB NO.

STEFFEN ROBERTSON & KIRSTEN cuent _Hecla Mining Co.pposecr ___Apex Unit

M'ﬂw“ Pond 1-A-B PROJECT NO. 22201
h\ﬁonsultlng Engineers SAMPLE NO. 12 OATE TesTep L 1-2-89

GRAIN SIZE ANALYSIS

U.S. STANDARD SIEVE SIZES © HYDROMETER ANALYSIS
ool 3 @ ls 34" 38" 4 8 6 30 50 100 200 ‘
| T [ 1 LI I1(
I [ 11 |
oM l T 17 |
Il 11
80
]Tl I\ 11 :
] RN ] ]
70 - : x
| | % | I 1§
t t INK
60
| il NI i
‘ t |
50
| L I
| | ] i I
40 | @
| Jrl ({1 ‘#\ |
| | ) H
30 |
[ P |
L1l | |
20 i T T
i | .
10
J ]
0 i | i ‘
00 10 .o . 0.1 0.0! 0.00!
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COARSE | FINE MEDIUM | FINE SILT OR CLAY
LIQuID LIMIT -— PLASTICITY INDEX N.P.

ODESCRIPTION _Silt, sandy, gravelly, dénse, moist, tan yscs ML

U.S. [Portica|[Percent] [ US. [Porticie]Percent] [U.S. [Porticie[Percent] [Farticte | Percent
ISieve |Size Finer ¢ [Size mm| Finer | [Sleve [Size mey Finer lesmm | Finer

ve'l900| 84 ||30 |.s90 | 41 ||.019
V8" 950 | 6 || 50 |.297 | 39 |].009

3" .0 4 ]47%0] 53 []100 |.149 | 36 |].005
2" | .07 100 8 |2380| 47 j|200].074 | 32 ||.002
l". 1T 90 16 I.|~.90 43 || — | .037 | .001

SRX FORM LR-| : FIGURE NO. 12




- (LR

WMo

STEFFEN ROBERTSON & KIRSTEN cuent He8Cla Mining Co. prosecr_ APex Unit

LFEE_-_-E resrune LS1E8 DONSIty ooy 22201
VConsulting Engineers SAMPLE NO, TO OATE TESTED .. 11-5-89

GRAIN SIZE ANALYSIS

U.S. STANDARD SIEVE SIZES ‘ l HYDROMETER ANALYSIS

2" 15" 344" 3/8" 4 6 30 50 100 200

l .
1
.H |
I \ l
70H
inE
| |

6o} |
Ll |

50, ]I ‘

aoHU- N Il il

iaia i |
i | N ]I
30
J| | *
0[] j[['r .
] 1"

)

T T it ,
00 0 0 - ol X 0.001
| GRAIN SIZE IN MILLIMETERS

GRAVEL SAND
. - Y
COARSE | FINE [COARSH MEDIUM | FINE SILT OR CLA

Liouio LimiT — " PLASTICITY INDEX -- N.P.

DESCRIPTION Gravel, sl. sandy, dense, dry, lt. gray yscs GM

U.S. [Rorticie[Percent l US. [Porticie[Percent] [U.S. JPorticie[Pertent] [Porticte [Parcent

[Sieve [Sizemm{ Finer iSize Finer | {Sleve ;Size m{ Finer | [Sizemm | Finer
” |
50

ve"| 1900 | 50 590 | 14 ]].o19
ve'| 950 | 37 297 | 1, |].009

3" .07 100 || &« |a.7%0]| 25 [|100 ].149 9 |{.o0s
2" .0 ag 8 |2380| 20 ||200].074 6 ||.002
R 60 | |16 [r.190] 16 || —].037 001

SAK FORM LR-1 FIGURE NO; 10




STEFFEN ROBERTSON & KIRSTEN

LAB

Consulting Engineers

FEATURE
SAMPLE NO.

SRK Field

cuentiecla Mining Co.

Sump Gravel

13

LAB NO.
PROJECT _APex Unit
PROJECT NO. 22201
OATE TesTep 11-14-89

GRAIN SIZE ANALYSIS

SRK FORM LR-I

U.S. STANDARD SIEVE SIZES I HYDROMETER ANALYSIS
3" sa3M4” 38" 4 8 630 SO 100 200
il | I 11 |
%0 'h | T 1] :
- ] | 1
ol l INK |
| ] | | |
70 :
] | [ |
~ | | |
60
[ |8 | |
| A !
50
| \ll | |
1 [ [ |
40 .
Il | 1K |
a | '
M i |
| I\ ]
201y ANINIIEE ]
It \ | ]
10
] \ il 1
olid | % ! .
100 1.0 - o.1 0.0! 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COARSE | FINE [COARSE] MEDIUM |  FINE SILT OR CLAY
LQuio LimiY —= PLASTICITY INDEX —=
DESCRIPTION Gravel, gray, sub-rounded, angular & roundygcs GM
-1" concrete rock, screened
U.S. |Porticie|Percent Lts Porficie| Percent| | U.S. [Porticie|Pertent | [Particle | Percent
Sieve [Sizemmy Finer ¢ [Size mvn| Finer | [Sleve [Size mvr{ Finer | [Skzemm | Finer
ve"{ 1900 | 34 30 |.590 019
8| 9.30 1 [{%0 |.297 .009
5.0'1126.7 4 |4.750] , |[|100 |.149 .005
3.0 76.0 8 |2380 200} .074 .002
I I 100|{16 }1.190 — 1.037 .001
13

FIGURE NO. _—~




APPENDIX B
SITE ACCEPTANCE FORMS
POND 3-A AND 1A/1B



' ¥. DATE _10-10-8&5
STEFFF"‘ ROBERTSO\ & KIRSTEN )

itng (ngriears

SITE INSPECTION AND EARTHWORK ACCEPTANCE

EeHT AT CEOT—eOVE PROJECT
Rpax Peoject

PERSONNEL PRESENT :
NAME - .~ REPRESENTING POSITION

T : - Coab L isenf-
4&1\3 Kl . v bivaws Sgggkgb,/
GnvM \O‘t\\ ‘\'\‘C«k Qv h A e 3 TRgahw i
ed N

—

- Ve (C Lo Odow o Aty - - -

- — - -

’Ru»eii Henciewl il

SITE CONOITIONS: .
TEMPERATURE __bow 8 F 4 High Bori WIND _Nitd Yo cpecky in P.h.

WEATHER Cla. @ nild
AREA PREPARED _4O..l HOPE Lplae, ~ DRAWING REFERENCE

DESCRIPTION OF CONDITIONS iie pumebo, won wait o 3ub-grady excel Hoc
p.sw;(".ul& woted s da;lEq kk'pcvrhf-' Tl e wet \a.-...n.-d cwgg\m by Cunt Llean

REMEDIAL ACTIONSL. _ Mowt-

APPROVED

APPROVED

APPROVED

APPROVED

An mspection of the subgrade was made, for liner installation on the above referenced
-date, by the personnel referenced. The subgrade surface was found to be satisfactory

and accepted by W., except as noted under remedlal actions (unless
approved). O Livang

COMMENTS:

/jﬂﬁ !\‘p/%& (SIGNED) . % (SIGNED)




= . J—
1 \Y/
STEFFF“ QCQERTSCN & KIRSTEN

oneitenq [rgneers

DATE 1O - 1t-5Y

SITE INSPECTION AND EARTHWORK ACCEPTANGCE

PROJECT — Ppax Pocis

PERSONNEL PRESENT:

NAME o REPRESENTING POSITION

Tes }k«‘z“lb -

Creit-Lowivi T uaws, S0

- —~—

C\o.wv\ W, *"‘*h\

Jedd Wad: wet

- c o
oM, ‘vu‘nn.;:‘
¥

-~ —

Runiedd WMad ol

~ -

SITE CONDITIONS:

TEMPERATURE _ "™X30°% bo Lo, 90° (

WEATHER Cleax & wild

AREA PREPARED _H0~=l ROPE \nplac DRAWING REFERENCE

DESCRIPTION OF CONDITIONS __,Mﬁ_ﬁgﬂdn_ﬁcﬁ# Yoome, prtviously webed

) - 6&\“ g.eovts v Ll wmy mv b W-.‘L Q»— \,t-..*k [N ‘...qu.f'ao-.

REMEDIAL ACTIONS:. pone

APPROVED

APPROVED

APPRCVED

APPROVED

An inspectlon of the subgrade was made, for liner installation on the above referenced

date, by the personnel referenced.

The subgrade surface was found to be satisfactory

and accepted by Gagle West lnc ., except as noted under remedial actions (unless

approved).
COMMENTS:

~
(SIGNED) 3% ; S EI N (SIGNEO])



l 7 DATE jo-i2-89
STEFFEN_ 0BLRTSON & KIRSTEN '

Conritng (ng~eery

SITE INSPE‘CT'ION AND EARTHWORK ACCEPTANCE
: PROJECT . Heckn '1-\43\~5 Co.

Apox Preject

PERSONNEL PRESENT:

NAME ) REPRESENTING POSITION
Tve;“' Xeilew— - Crasd Linay Supsasi 0
Cpury WhiMuker -~ Tedeo. \n Haluieg
Tetd  wadswe AN ' "~ ' - N
RVice it Hemdanhail - - -

SITE CONDITIONS: '

TEMPERATURE _hX.s0”¢ e Mid.Go° ¢ WIND __AN. Ligt PR shouy guity

WEATHER Hiehs T clowds ~ n \d

AREA PREPARED LOwe ( v\-p\a.u. DRAWING REFERENCE

DESCRIPTION OF CONDITIONS -t pwauation A culo- vw_zd». 3

m»:b.u\sz nated o Dau\.\ca upo."b.gv ear U Lol L“‘ASE Wl !52*' W vad a2l Gor.

LadMon Topuebion.

REMEDIAL ACTIONS:. _ wowe,

APPROVED

APPROVED

APPROVED

APPROVED

An mspectlon of the subgrade was made, for liner installation on the above referenced
-date, by the personnel referenced. The subgrade surface was found to be satisfactory
and accepted by Gagle West, Inc., except as noted under remedlal actions (unless
approved).

COMMENTS: _

é %; r : (SIGNED) ‘§ —J 7 (SIGNED)




s oL DATE _uzed
STEFFEN RCELATSON & KIRSTEN H»onc;,h.‘w‘._j Co AVJ“X '°J¢Lf

Contutng (rgneery

SITE INSPECTION AND EARTHWORK ACCEPTANCE

- «

PERSONNEL PRESENT

NAME s REPRESENTING ~ POSITION
Troy Wadlew | Cuatt Wl S @i 10
qu? Wk Ha by - Tednudtibin 1 T"""!“@}
Tt wndiwso N ~ - ~
Rucez it Mende, b - ' ©

SITE_CONDITIONS: | .
TEMPERATURE _tdsord b Low q0° - WIND _Ah. M P ok

WEATHER _Hih ol comt -t iel

AREA PREPARED pone (4o wy RDPF"..p\mL ORAWING REFERENCE

DESCRIPTION OF CONDITIONS *_w pwusho of seb-qude wor meds cocepd oa woted

'—M‘o"‘ \‘:1'0-‘\ m:\i \-11)0';"3‘ L.\“-ﬁ\u,;‘.‘; AN MA;D C\, C*\"-LL&Q \\H.\flh.tho‘\ fl; SV‘Q“QVB&.-

| REMEDIAL ACTIONS:, nOut-

. APPROVED

APPROVED

APPROVED

APPROVED

An mspect:on of the subgrade was made, for liner installation on the above referenced
~date, by the personnel referenced. The subgrade surface was found to be satisfactory
and accepted by GCagle West Inc., except as noted under remedial actions (unless
approved).

COMMENTS:

p ! : A/ . T
(SIGNEDO) , (SIGNEO)
— —




1 \‘/ OATE 10- 1635

N & KIRSTEN
STEFFEN ROBERTSO! Hecic nm,ﬁc» Apax Site

Consuiting (agmeers

SITE INSPECTION AND EARTHWORK ACCEPTANCE

PERSONNEL PRESENT

NAME © REPRESENTING POSITION
-I\.g‘ kd.’li‘-" (__\,4;,} L:\n&vj G VIR o
l -\r\\ whi. ol ‘ - ) . Tecta. 1= Tmc»l-u}

— -

:\'t "" \U-'dhw P

» Qunou Neocabat

- —

SITE CONDITIONS: |
TEMPERATURE _niduoé. o Wign 0L WIND At~ PR Gy

WEATHER iyt Clowds £ \d
AREA PREPARED sexs(io i) WOPE i o) DRAWING REFERENGE
DESCRIPTION OF CONDITIONS ‘o puvaabion b sub. geaob wns weacls occand oc  woted

ovaviowsly on daily wapods. Ll ubz wot Wamrad (on Coatt Ulsws  eoaschion  of Cub- avads.
3 3 . q v

REMEDIAL ACTIONS:. won2 :
: APPROVED

APPROVED

APPROVED

APPROVED

An mspectnon of the subgrade was made, for liner installation on the above referenced
-date, by the personnel referenced. The subgrade surface was found to be satisfactory
and accepted by Gagle West Inc., except as noted under remedial actions (unless
approved).

COMMENTS:




' \V DATE £ 1985

TEFTFN ROBERTSO\ & KIRSTEN
onsuiting (aqgeers

¥ SITE INSPECTION AND EARTHWORK ACCEPTANCE
| Hecla Miudas s Apar Chit ! 3 A Gowsl WOPE

PERSONNEL PRESENT:

NAME o REPRESENTING POSITION
Tw'-}ﬁlm Creat Wiadv s Seq it RO~
Queg whibholas X ek =Tty

-~

I&t Lndeus: ¥
Rescall Plecda el

-

SITE CONDITIONS: - , o
TEMPERATURE __217°{ odoviofas fct 630 wiND __cale. fo geady i Pit.

WEATHER __Clew ¢ i\
WO r-l w2d plased owry fow

AREA PREPARED _inplata, DRAWING REFERENCE
DESCRIPTION OF CONDITIONS _HO wM ltuy ‘uoud & clom,

BEMEDIAL ACTIONS:

APPROVED

APPROVED

” 4 — APPROVED

APPROVED

An mspectlon of the sybgrade was made, for liner installation on the above referenced
-date, by the personnel referenced. The subgrade surface was found to be satisfactory
and acczp;ted by Gagle West, lnc., except as noted under remedial actions (unless
approve

COMMENTS:

<1

./2 g Z é )
' : ‘ T (SIGNED) \é »\’jdh‘ (SIGNED)

6 [




A DATE _1020'89
STEFFT“ ROBERTSON & KIRSTEN R

Consitng (rgmmeens

SITE INSPECTION AND EARTHWORK ACCEPTANCE
Heck, Mwivg Go. Aﬁuuuu Wl zA 60w HoPE

PERSONNEL PRESENT :

NAME L REPRESENTING POSITION
Tvax\ Ke o~ Cver b L:kux Suagdiou g OV
T wedient\y ' Teck. .»‘Tv&j-—ﬁw,,

- -

Qu. eyt N 2B onbal {

SITE CONDITIONS:
TEMPERATURE _S5¢%F atoizs fo WIND _cCow. to

WEATHER _owcaul
' 0wl I-\\DPG W‘.L& Ploge.l oy
AREA PREPARED 0wl iuplace, - DRAWING REFERENCE

DESCRIPTION OF co~omo~s HO vall MDPE v bveomed clm priow g mwwb‘
6w\ “NE

REMEDIAL ACTIONS:

.APPROVED

APPROVED

APPROVED

APPROVED

An inspection of the subgrade was made, for liner installation on the above referenced
-date, by the personnel referenced. The subgrade surface was found to be satisfactory
:;:racciﬁted by Gagle West lnc., except as noted under remedlal actions (unless

ove

COMMENTS

%; = (SIGNED) ; § ;‘WJ‘7 (SIGNEO]




l ¥ ' DATE 10 -23-3§
STEFF!ZN RCGSERTSON & KIRSTEN i

Conpuiting Cagineers

WTHWORK ACCEPTANCE
TP TR oy o R v E e R

PERSONNEL PRESENT

NAME REPRESENTING POSITION
Toen Saveaic . Cad Mdung Qe S
Tiyace  Cavttoe ~ . Tk,

Dav 4 6‘\'\\\4 . =~ ~ Jecl..
N5r‘ln“" - - Fortine—

Teve Wl vl -~ N Cock.
Q..LR’U e dacia il . - ~ Y.

SITE_CONDITIONS: .

TEMPERATURE s € o 18 WiND _Cales Yo Bueary

WEATHER _Ouacub, Tveekidg Qi
AREA PREPARED ORAWING REFERENCE

DESCRIPTION OF CONDITIONS _?3_...9% He rocelkead wgled vels o«s\om\ndow
oo 4o o8 Nee- . The ,us,-mcoe on DD 34 s Yo vk b ditn o

REMEDIAL ACTIONS: %0 achie do b dalue wedi] sbgudh Dutes %_2_%5
| APPROVED

APPROVED

APPROVED

APPROVED

An Inspection of the subgrade was made, for liner installation on the above referenced
-date, by the personnel referenced. The subgrade surface was found to be satisfactory

and accepted by Gagle West lnc , except as noted under remedlal actions (unless
approved) .

COMMENTS!:

g"m/) Qf()p&%gﬁ- (SIGNED) QQ"‘Q’"’“

\) LIV _ (SIGNEO)



N\ DATE 19-9u-29

STEmﬂ ROBERTSON & KIRSTEN
onesitng (Agreers

SITE INSPECTION AND EARTHWORK ACCEPTANCE

Heelow Hou..u.a Cs. Aaaxalr

PERSONNEL PRESENT:
NAME o REPRESENTING ' POSITION
Tron Sewe G Gy Livaa Site Supt.

+2 Lok £5n R

@4 Ging " Yeou.
Tﬂ_r) Kolle— N : %\-‘-.w-h—-
JeMt whdews i - Teat
Wucelt Slondsuhail ‘ Tegh.
SITE CONDITIONS: |
TEMPERATURE _u¥t Yo 3¢°d WIND Beeagto toindy oy wid A1
WEATHER Cleawten 1 A M.
AREA PREPARED _Apex. X _ DRAWING REFERENCE

DESCRIPTION OF CONDITIONS Ropmiadi weied cuims btow Wil liver iy plas vioy¥o daslouat
Excovotac?_approviwately 300 € g aov ok, Eeat Lat sile <A Pnd 34, ey ¢ roll\, of
hothon. Lo hadoe o do diplos et o sowsHor d Lodua 1wwwu,h¢”mqu
s Precegdivg vy EbsglLa; Mo \)m\é of Ya et be. gf exteon
‘ﬂ@u«&SA\Cormaaccus "a-u\n. {)0«4'&. ’ |

REMEDIAL ACTIONSL Rspainel siche glopr wusbodds Jud o to dealoyd .
' _ v APPROVED

—APPROVED

APPROVED

APPROVED

An inspectuon of the subgrade was made, for Hner installation on the above referenced
-date, by the personnel referenced. The subgrade surface was found to be satisfactory
and accepted by Gagle West Inc., except as noted under remedial actions (unless
approved]). : , .
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APPROVED

APPROVED

APPROVED

APPROVED

An inSpec;ion of the subgrade was made, for liner installation on the above referenced
dat&. by the personnel referenced. The subgrade surface was found to be satisfactory
:nd_acczpited by Crest-l (o~ Iwnc. except as noted under remedial actions (unless
pproved). . . )

~ COMMENTS:

codtmcte. W SRK ehative

(SIGNEOD) - J(SIGNEO)



I\ o | DATE _/0-%-89

Conrmtoaq DG een

SITE lN.SPE'CTION AND EARTHWORK ACCEPTANCE

ocd’, lo. Mine iact ' Lot L. 2330

PERSONNEL PRESENT: Areas Pond 3-A
NAME _ REPRESENTING POSITION
Towm Jevmitom Cresh- Linar Site Swpt.

T'vo\j Kela® FO

Dowini ¢ Covr\tow Tethuwl cl
Dowid G‘uj . -

p.“ Wa dtwo\f"\«

-~

SITE CONDITIONS: |
TEMPERATURE ___38tto j=ef WIND __ Colu

WEATHER __Cliawr wild

AREA PREPARED ORAWING REFERENCE
DESCRIPTION OF CONDITIONS _TRain qes‘\"u-dw\ p\-ku\’s vy Qp\ow«i *oolc:&_
Cuws wet to Ten &, m\\\\q HO wd Viwaa u:L Poce, which had blow, oul

&MM&:. s‘og.nx V\Oed +o 59— e oreded

REMEDIAL ACTIONS: 'prtugﬁoA susP. Allow EM:Q'.E Lne Yo Ay -

APPROVED

APPROVED

APPROVED

APPROVED

An i'nspéction of the subgrade was made, for liner installation on the above referenced
d.te, by the personnel referenced. The subgrade surface was found to be satisfactory

3a~d accepted by Ceggh- Llng.- Ine. except as noted under remedial actions (unless
approved).
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REMEDIAL ACTIONS:

APPROVED

APPROVED

APPROVED

APPROVED

An mspectxon of the subgrade was made, for liner installation on the above referenced
date, by the personnel referenced. The subgrade surface was found to be satisfactory

and accepted by gﬂ~L.n¢ Inq,. except as noted under remedial actions (unless
approved). ) _
COMMENTS:
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REMEODIAL ACTIONS:

APPROVED

. APPROVED

APPROVED

APPROVED

An inspection of the subgrade was made, for liner installation on the above referenced
date, by the personnel referenced. The subgrade surface was found to be satisfactory

and accepted by _\:ﬁ__L_mg,-__I!,c,. except as noted under remedial actions (unless
approved).. : ) :
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REMEDIAL ACTIONS:. wowe vegulvad

APPROVED

APPROVED

APPROVED

APPROVED

An mspectnon of the subgrade was made, for liner installation on the above referenced
date, by the personnel referenced. The subgrade surface was found to be satisfactory

and accepted by gﬁ-ngc Ine. except as noted under remedial actions (unless
approved).
COMMENTS:

(SIGNED) IGNEO)

tottache: %QU’VUA‘:W | SRE Reorecenttive -



I \  DATE __10-10-85
STEFFF" ROBIZRTSON & KIRSTEN . )

Consuiting Crgineers

SITE INS-PECTION AND EARTHWORK ACCEPTANCE

RO/ McE o r=eOVE PROJECT
Rpax Peoect

PERSONNEL PRESENT: |
NAME L ~ REPRESENTING POSITION

-(ﬂ"o\:\l Kellge - A% g vy 35;:“ Cise -T/ .

Garey Wi ok o " oLt et P S
; -

- i

Ye “‘ L Gk o At _ - "

Russ it Hemdewlail

SITE CONDITIONS: ) .
TEMPERATURE __Low 1"} +¢ ihigh ®orf wIND _nild Yo sty tn P

WEATHER Claa. & Hutd
AREA PREPARED _ 40wl HOPE Mplaw, = DRAWING REFERENCE

DESCRIPTION OF CONDITIONS i wo pumetie, wis wadt bo 30bgral, ercet toce
‘amg("uls_vhd l‘\ du'.leg \v.g'e:)rfl..' : L.uua.. [STN we+ \L&M k"L C'-la“ L‘.Mvt

REMEDIAL ACTIONSI. Mowe-

APPROVED

APPROVED

APPROVED

APPROVED

An mspection of the subgrade was made, for liner installation on the above referenced
-date, by the personnel referenced. The subgrade surface was found to be satisfactory

and accepted by W., except as noted under remedial actlons (unless
approved). Gt Livans
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REMEDIAL ACTIONS:. wone

APPROVED

APPROVED

APPRCVED

APPROVED

An inspect:on of the subgrade was made, for liner installation on the above referenced
'date, by the personnel referenced. The subgrade surface was found to be satisfactory
and accepted by Gagle West lnc., except as noted under remedial actions (unless
approved),

COMMENTS:
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REMEDIAL ACTIONSL _ sove.

APPROVED

APPROVED

S ——————

APPROVED

APPROVED

An inspection of the subgrade was made, for liner installation on the above referenced
-date, by the personnel referenced. The subgrade surface was found to be satisfactory
and accepted by Gagle West, Inc., except as noted under remedial actions (unless
approved). . . s ‘ .
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REMEDIAL ACTIONS:, mowt-

APPROVED

APPROVED

APPROVED

APPROVED

An inspection of the subgrade was made, for liner installation on the above referenced

- date, by_ the personnel referenced. The subgrade surface was found to be satisfactory
:nd accep;ted by Gagle West, - Inc., except as noted under remedial actions (unless
pproved). : : o
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REMEDIAL ACTIONS:. mon3

APPROVED

APPROVED

APPROVED

APPROVED

An inspection of the subgrade was made, for liner installation on the above referenced
-date, by the personnel referenced. The subgrade surface was found to be satisfactory

and accepted by Gagle West Inc., except as noted under remedial actions (unless
approved). : )
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BEMEDIAL ACTIONS:

APPROVED

APPROVED

” g — APPROVED

APPROVED

An mspection of the svbgrade was made, for liner installation on the above referenced
-date, by the personnel referenced. The subgrade surface was found to be satisfactory
and acczp):ted by Gagle West, lnc., except as noted under remedlal actions (unless

- approve
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REMEDIAL ACTIONS:

~APPROVED

APPROVED

APPROVED

APPROVED

An inspectuon of the subgrade was made, for liner installation on the above referenced
-date, by the personne| referenced. The subgrade surface was found to be satisfactory

and accepted by Gagle West lnc., except as noted under remedlal actions (unless
approved).
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APPROVED

APPROVED

APPROVED

APPROVED

An lnspectuon of the subgrade was made, for liner installation on the above referenced
-date, by the personnel referenced. The subgrade surface was found to be satisfactory

and accepted by Gagle West, lnc., except as noted under remedlal actions (unless
approved).
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APPROVED

—APPROVED

APPROVED

APPROVED

An lnspection of the subgrade was made, for llner installation on the above referenced

-date, by the personnel referenced.

The subgrade surface was found to be satisfactory

and accepted by Gagle West, lnc., except as noted under remedlal actions (unless

approved).
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APPROVED

APPROVED

APPROVED

APPROVED
An mspectton of the subgrade was made, for liner installation on the above referenced

date, by the personnel referenced. The subgrade surface was found to be satisfactory

and accepted by Cregh- L_Lnﬁr_lho except as noted under remedial actions (unless
approved). .
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I Sh < APPROVED

APPROVED

APPROVED

: APPROVED
An inspection of the subgrade was made, for liner installation on the above referenced
c.te, by the personnel referenced. The subgrade surface was found to be satisfactory
ard acce;;ted by Cregt- L.ng'- Ine. except as noted under remedial actions (unless
approved
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REMEDIAL ACTIONS:

APPROVED

APPROVED
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APPROVED

An mspection of the subgrade was made, for liner installation on the above referenced
date, by the personnel referenced.

The subgrade surface was found to be satisfactory

and accepted by gﬂ-Lma Inc. _except as noted under remedial actions (unless .
approved).
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BREMEDIAL ACTIONS:

APPROVED

. APPROVED

APPROVED -

APPROVED

An Inspection of the subgrade was made, for liner installation on the above referenced
date, by the personnel referenced. The subgrade surface was found to be satisfactory
and accepted by _g_i_\ﬂm_.-_hg. except as noted under remedial actions (unless
approved) ..

COMMENTS:

‘ . N - ' .-
\/ ~
cottrache \luvw s sl SR Reorececitive EM. .
! (SIGNED) , (SIGNED)




Y | DATE ___/0-30-85

grerrN RCILETICN & RMIRSTEN
- Comauitlrng L"’)""'

SITE |NSPE.CTION AND EARTHWORK ACCEPTANCE

lo. Minw tact Rg‘!’g:t No.. 2330

PERSONNEL PRESENT : Avrea’s ud 3-A
NAME o REPRESENTING POSITION
. e ns Gl CJA““L:\.A« 4 ‘vt
oo ¥ales > %:*Lf*
Domie Cavlson Daved Gvyy Teckemsc it
\fo{-‘ wad twwov ¥ = Teaks .“c-.‘:a‘;s
oo, Mo ha\oo-ey
&)ﬂ\m < . - A
Qﬂv‘aéq\})}{'\p\k} -

SITE CONDITIONS: | |
TEMPERATURE _4uokdo (3274 wiND _Lbi-A. & P

WEATHER _Clear € Cool
AREA PREPAREDWot S\pBebow Howil WE DRAWING REFERENGE __~

DESCRIPTION OF CONDITIONS _Q_l\_mw&A £ c:\»:\' with Yo excetio % Yo

Cund.

REMEDIAL ACTIONS:. mow veguived ' -
- APPROVED

APPROVED

APPROVED

APPROVED

An inspection of the subgrade was made, for liner installation on the above referenced

date, by the personnel referenced. The subgrade surface was found to be satisfactory

:gd 8CCZ’;ted by A!i-__L_mn: Inc. except as noted under remedial actions (unless
prove

COMMENTS:

. .
tive .
0 { (SIGNED) - IGNED)




N\ DATE __/0/31/89

SITE INSPECTION AND EARTHWORK ACCEPTANCE

: 4. HMin X et . .. 2330
PERSONNEL PRESENT: Aveo Ford 3~A
NAME o REPRESENTING POSITION
Tom Ja-igpa R TTR WO cibe St
_l'vaa'Eg\W had Fortatm

’ ‘Q'(QV\KQ'—\ - A d N
Dowid G\, - Ted~

Jedd M\AW‘;'*\ - Labtovers

mnlu “\Du\ - -

E?/"‘ LQ»Q‘: - -

R Wi*‘\\&; - -
Lﬂ-\:%gvﬁ-\-\-t - -

SITE CONDITIONS:

TEMPERATURE __33°t b 704 WIND _Lb i AR Wi P

WEATHER Cleor € cool
AREA PREPARED A-dwTla.d wusd S3de  pRAWING REFERENCE
DESCRIPTION OF CONDITIONS _ Sewpod Pond 3-8 is chin deyy Ro vamd veive.

REMEDIAL ACTIONS:. wotwquad

APPROVED

APPROVED

APPROVED

APPROVED

An inspéction of the subgrade was made, for liner installation on the above referenced
date, by the personnel referenced. The subgrace surface was found to be satisfactory

and accepted by Crest-1 (o~ Inc.. except as noted under remedial actions (unless

COMMENTS:

~

Lodfmetse SRX Reprecerialive - A -
U (SIGNED) SIGNED)
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Corswrnq Crg-ees

SITE INSPECTION AND EARTHWORK ACCEPTANCE

E';\\V:_ DATE M»!a"'

MJ;@J&:@;MLM ' Woject No.. 3330]
PERSONNEL PRESENT: ' Aren 2-A
NAME . L . REPRESENTI®
P | e rive <EOSON 4
Vrcg Ketlev- Crest Livas Fortrman
Vosam 2 Ciaw \ SO “ Te -
Tovid &Ml Tech.
%@-‘—L\A{Asbuc!}rk\ _ - oo e
\\'\ Hay -
\SQ_\—\ La\-od\ - -
'Rau«&»\ Wd-\\% -

Landon Evaws
SITE CONDITIONS: ) . |
TEMPERATURE 33°F bos™T + WIND _Vary & MM oustl

WEATHER __ Clsr  Blutory

- -

AREA PREPARED _oweww il blun tuat SbarDRAWING REFERENCE
DESCRIPTION OF CONDITIONS _Stwe o Poud 34 is 1) Avging oud-

REMEDIAL ACTIONS:. noOwa

APPROVED

APPROVED

APPROVED

APPROVED

An mspect:on of the subgrade was made, for liner installation on the above referenced
date, by the personnel referenced. The subgrade surface was found to be satisfactory

and accz;:;ted by C_gg_ri_l._w Inq._ except as noted under remedial actions (unless
approve

COMMENTS:

otncke. 3 oo 9/3/’ e sive. OO0

(SIGNED) ~J ) (#iGneD)




\\// , DATE faren

P & 2L RUTESN
DR N -

172

Ly-u\mq (-5 ~eer

SITE INSPECTION AND EARTHWORK ACCEPTANCE

la. Hinme iact Thoject No. . 2330]
PERSONNEL PRESENT: Avea 2-A
NA M ‘
NAME o REPRESENTING s‘kwp*‘POSITION
Treny Kellav Craak - L 1asey Dpseate
Wems €& Corion Tath-
Qonidd Gy Yeck .
dedd LLdi iy Labgor v
ROE& t'\m.. - ]
Bew Lo N
Ramdy Wi, : -

SITE CONDITIONS ' |
TEMPERATURE 330840 (uod WIND - Braazy

WEATHER __ Clea pild.

AREA PREPARED _ Olouefows HU M L3 DRAWING REFERENCE
DESCRIPTION OF CONOITIONS 3°°°‘

REMEDIAL ACTIONS: (SLIN W

APPROVED

APPROVED

APPROVED

APPROVED

An inspection of the subgrade was made, for liner installation on the above referenced
date, by the personnel referenced. The subgrade surface was found to be satisfactory

and accepted by Ceggt- L_Lng_'-_I_bcL except as noted under remedial actions (unless
approved).

COMMENTS:

contimete; W\w SRK' ve . "
\) \J (SIGNED) (di&neo)




\\// DATE ivj3/eq

SITE INSPE‘CTION AND EARTHWORK ACCEPTANCE

lo. Ming . tact Toject No.. 2330]
PERSONNEL PRESENT: Avreos. AN Pord
NAME E REPRESENTING , POSITION
To— Jew~gan et hivens Side Suph
TN.\ fevlew Mn
Ocanie Coawlton Tach.

D“V ol C"\h Tw‘\-
Tedlwads o |
Ro!’w\ H‘lu
Rew bara” -
RQoandly w i Wenrs -
S Wandew f g\'ﬁ"‘) N
Cowlon Mattoa

SITE_CONDITIONS:
TEMPERATURE __ 33°F Vo L4t  WIND _cale s AP Breery M- PO

WEATHER _Clan- Cool . 1 1d

AREA PREPARED Mo Hawll - placn DRAWING REFERENCE

DESCRIPTION OF CONDITIONS __geod

REMEDIAL ACTIONS: NOg v,

APPROVED

APPROVED

APPROVED

APPROVED

An inspection of the subgrade was made, for liner installation on the above referenced
date, by the personnel referenced. The subgrade surface was found to be satisfactory

and accepted by cQﬂ_Lm_IDc,_ except as noted under remedial actions (unless
approved).

COMMENTS:

(SIGNED) —__Y {dsiGNEO)

. .
¥ )
totmcr: djyﬂ Lﬂ(\/ SRX Ravecerdative’. € {
J v



DATE 1W/4 /g9

Conpuits ] ':";""‘ A

SITE INSPECTION AND EARTHWORK ACCEPTANCE

+, lo. Mine . ipct ‘Ro_gg:r_&.i 2330}
PERSONNEL PRESENT: Avest Yomd 3-A
NAME REPRESENTING POSITION
Tom I’?M-“gmn Cesh Linavs Site swaf.
T'Wq- K.e“@" ” Fy-mv\.
Downce Cavlson - Teck.
Daved Grily - ' Tech.
SITE CONDITIONS: |
TEMPERATURE ___42% Yo (3 £ WIND __Lt- M A.M.

WEATHER _Claae - Cocl <~ wd W v o s +ewd

AREA PREPARED e«tiebotlow oA Dol Sswp DRAWING REFERENCE
Gb"-%‘gﬁg‘q

DESCRIPTION OF CONDITIONS __Qoed

REMEDIAL ACTIONS:. s/

‘APPROVED

APPROVED

APPROVED

_ APPROVED
An inspection of the subgrade was made, for liner installation on the above referenced
date, by the perscnnel referenced. The subgrade surface was found to be satisfactory
and accepted by Cregt-L @~ Ine. except as noted under remedial actions {unless
approved). : ' ’

COMMENTS:

- l/. ..
Loftmetbr: W\A | SRE | tive.
U (SIGNED) IGNEO)



A DATE ___(e[e9

STEFFTN ROBERTSON & KIRSTEN
onsuiting Cagressy

SITE INSPECTION AND EARTHWORK ACCEPTANCE

Hi . ) + 3 -.:tth . 33”'
PERSONNEL PRESENT: | ‘ Aves’s nd 2-A -
NAME REPRESENTING : POSITION

TON S&’,M%m Crank L,.\V\mrs S\&. guj*'
Tvv\ﬁ “W\\Q“f ) v he M.
Vo awn: c..\ - T'QC)..
Dauid Citvy - Tec\,
G”Lémﬁs
SITE CONDITIONS:
TEMPERATURE _s*°% +o ¥29¢ WIND __Colw
WEATHER 2l owssia® b (ool
AREA PREPARED _Sub-svads . DRAWING REFERENCE

DESCRIPTION OF CONDITIONS Smcx

REMEDIAL ACTIONS:. rowe L
APPROVED

APPROVED

APPROVED

APPROVED

An inspection of the subgrade was made, for liner installation on the above referenced
-date, by the personnel referenced. The subgrade surface was found to be satisfactory

and accepted by gGrgsi~) 'nar Iné. except as noted under remedlal actions (unless
approved). . . :

COMMENTS L

- U U (SIGNED) SFGNED)



1 \\V/ OATE i3 B8

STEFFEN ROBERTSON & KIRSTEN
Consdting (agmeers

SITE INSPECTION AND EARTHWORK ACCEPTANCE

PERSONNEL P:RESENT: t Avears M&S 3-A
NAME | | . REPRESENTING ~ POSITION
Towm Jomigan Gt L Cite Cupd-

Tw%je\(v- - Tortwsnr

Domni e Coulson B l' Yedrnici
-DC(UCd (-:»'(‘0“3 : - -
SITE CONDITIONS: .
TEMPERATURE ___ L% v 83°L WIND _Sto 0 MPW Y. PR~
WEATHER _%A-L,_c_s“.aﬁ_m_\g\
AREA PREPARED __Sub-gradle DRAWING REFERENCE

DESCRIPTION OF CONDITIONS Ewd

REMEDIAL ACTIONS:, »One

APPROVED

APPROVED

APPROVED

APPROVED

- ‘An inspéction of the éubgrade was made, for liner installation on the above referenced
-date, by the personnel referenced. The subgrade surface was found to be satisfactory

and accepted by Grest-L !nee Lnie. except as noted under remedial actions (unless
approved). . : : )

COMMENTS L

(SIGNED) M SQM‘%?&TEB
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‘ST”"N noatRﬁO\ & KIRSTEN
ssiting Cngrmaers

DATE tja /89

SITE INSPECTION AND EARTHWORK ACCEPTANCE

. . , ; K] . y + . . .
PERSONNEL PRESENT: Avea Poncl 3-A
NAME o REPRESENTING POSITION

Towm Jeval yom Crerd Kivavs Sile Sk

Twony kellev B ' Toveumen

Downie Covlion B Yechm ity

DOl\A‘d Ql\\\,, - -

-’

SITE_CONDITIONS: \ o _
TEMPERATURE 4274 o #8 winp k- togeahy
weatHer __Cleaw € Hild
AREA PREPARED vona DRAWING REFERENCE
DESCRIPTION OF CONDITIONS Bowoo\':g seams 0| pomell placed yestecclay .

REMEDIAL ACTIONSL. LOne veguliecd .
’ APPROVED

APPROVED

APPROVED

APPROVED

An Inspectlon of tha subgrade was made, for liner installation on the above reéferenced
-date, by the personnel referenced. The subgrade surface was found to be satisfactory

and accepted by jnd_l._..g-_l&‘_except as noted under remedlal actions (unless
approved). _

COMMENTS L

: % E (SIGNED) ; gi g I (ﬂﬂm:
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STEFFEN ROBERTSON & KIRSTEN
Consulting (aqgresen

SITE INSPECTION AND EARTHWORK ACCEPTANCE

Projet’ Helo Minig G, Apar Bwjact - * ma3p

PERSONNEL PRESENT : Py

NAME REPRESENTING POSITION
DEBRA CARRGLL SRK " QLA TWSPECTIR

CEN CLYER SRK QA . TVSPECTOR

LARRY MC(AIRE CREST o NER ~SVPERVISOR_

SITE CONDITIONS:

TEMPERATURE Me'AmB WIND Uehl GOEE2E
WEATHER LR : ,
AREA PREPARED _I #HROUGH | DRAWING REFERENCE S0/ THE SQUTH

DESCRIPTION OF CONDITIONS WW_

REMEDIAL ACTIONS: HAND PKIAG- OF ROOTS AND LICKS KY .
A APPROVED
APPROVED
APPROVED
APPROVED

An mspectuon of the subgrade was made, for liner installation on the above referenced
-date, by the personnel referenced. The subgrade surface was found to be satisfactory
and accepted by __nﬁ_hm_except as noted under remedlal actions (unless
approved).

COMMENTS
s

LN

'XlQQu'we this  wctiaw

atacki T

(SIGNED)
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STEFFEN ROBERTSON & KIRSTEN

Conrdting Cagreery
SITE INSPECTION AND EARTHWORK ACCEPTANCE

7

C-‘\\f"‘- - : OArem):q}sq

PERSONNEL PRESENT ! Avers N [-AB
NAME ) . REPRESENTING POSITION
E, ) LL SRK QA TNSPECIDR

SITE CONDITIONS:

TEMPERATURE ___20° WIND
WEATHER ___CLEAR
/
AREA PREPARED _32%%9 69 DRAWING REFERENCE.

DESCRIPTION OF CONDITIONS 1295 / h -3

REMEDIAL ACTIONS: LARORER AND CREST LINER PikepD ROCKs

APPROVED

. : ‘ APPROVED
APPROVED .
APPROVED

An mspection of the subgrade was made, for liner installation on the above referenced

-date, by the personnel referenced. The subgrade surface was found to be satisfactory
:nd accz;.;ted by _gﬂ_L_u,g-_InLexcept as noted under remednal actions (unless
pprove

(SIGNED)



erren R0BER " DATE 12115/64
STE N ROBERTSON & KIRSTEN . . Se t
Consuitng Cngmeers

SITE |NSPECTION AND EARTHWORK ACCEPTANCE

- i : ‘R'g.!"t&,: 2330]
PERSONNEL PRESENT : Avea's Poan LAA
NAME REPRESENTING POSITION .

DEBRA M CARROLL. SRK _G.A INSPECTOR

SITE CONDITIONS:

TEMPERATURE ' WIND
WEATHER AU, LIGHT BREEZE, PATCHIE CLOUOS
AREA PREPARED 28805.5 54 DRAWING REFERENCE

DESCRIPTION OF CONDITIONS WM wWaS

REMEDIAL ACTIONS: KNS AMD Ahcks WERE Picicn BY CREST LInER

APPROVED

APPROVED

APPROVED

APPROVED

An inspectlon of the subgrade was made, for liner installation on the above referenced
-date, by the personnel referenced. The subgrade surface was found to be satisfactory

and accepted by Mexcept as noted under remednal actions (unless
approved).

COMMENTS: A Ok

cottmcbs K N log//ﬁ/g/q

(SIGNED)




' V‘ ' : DATE . 12?((_,:’;4
STEFFEN ROBERTSON & KIRSTEN : 4
Conniting Cngreurs

SITE INSPECTION AND EARTHWORK ACCEPTANCE

R

Pyject: Hel Hinig o, Aper Bejact - ' Reject ho.: 33301
PERSONNEL PRESENT Aven’s b oA
NAME .- REPRESENTING POSITION
LELXE 1 JfEKSCe - k& 2B, T REC T

SITE_CONDITIONS: .
TEMPERATURE WIND

WEATHER (LEAK MU, LionT [ kEEE

'AREA PREPARED 12G\7 Swpt€ ITET DRAWING REFERENCE

K 5T4) SQULKE. FEED OF.

1506 QusmE FEET OFE SOUTH EFsT (ORIVEKX.

REMEDIAL ACTIONS:

APPROVED

APPROVED

APPROVED

APPROVED

An inspéction of the éubgrade was made, for liner installation on the above referenced
-date, by the personnel referenced. The subgrade surface was found to be satisfactory

and accepted by Mexcept as noted under remedlal actions (unless
approved).

COMMENTS:

-

Cottractt SRK .////’f/ /// ///’/

(SIGNED) (SIGNED)
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lD 13, 853 03:06 PM + CREST-LINE INC UT P2

NSC National Seal Company
o ;

Corporate Office
1255 Monmouth Bivd,
P.O. Box 1448
QGalesburg, IL 614021448
800/323-3620
309/343-3418

June 21, 1889 . FAX 309/343-1538

Mr. Michael Snow
Crest-Liners, inc.

2668 South 300 West
Salt Lake City, UT 84115

Dear Mr. Snow,

Please find_anciosed the .certifications for tho 60 mil HDPE shipped June 20, 1989, for
Crest-Lingrs, Inc. (799-85).

if you have any questions, please feel free to call.

Very truly yours,
NATIONAL SEAL COMPANY

Rayvral

dane Allen . . . . . . . e
Quality Control Manager : :

JA/ja
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CREST-LINE INC UT

- 88¢)

GEOMEMBRANE CERTIFICATION

Customer: Crest.Liners
Project:
Order Number: 799-55

Ship Date: June 20, 1989
Number of Rolls Shipped: 9
Nominal Thickness; 60 mil

We hersby certity that the resin and polyethylene geomembrane for the above identified

shipment, meets or exceeds Natlonal
Standard 54 specifications for HDPE
spudlflcallung have been pertormed o
geomembrane specifications have
geomembrane.

Seal Company's specifications, attached, and NSF
geomembrane. The tests listed below in the resin
n each batch of resin. The tests listed below in the

been performed at least every 10,000 pounds of

RESIN SPECIFICATIONS

Meit Flow lndqx |
Rensity .

1.0 Maximum

0.@4;anmum- C
......... 2010 3.0

0.08% Maximum

GEOMEMBRANE SPECIFICATIONS

Thickness
Stress. at Yield
Stress at Break

57 mil Minimum
-2200 psi Minimum
3800.psi Minimum

Strain at Yield 13% Minimum

Strain at Break 600% Minimum

Carbon Black Dispersion A1l ar A2
Cﬁu- /2%&) b-2/-89

A

Jane Allen '
Quality Control Manaqer.
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{&. 83 03:08 PM + CREST-LINE INC UT FO3

haaas SRS

June 21, 1988
POLYETHYLENE RESIN CERTIFICATE OF ANALYSIS

Customer: Crest-Liners - Resin Type: DHDA 5500
Project:
Order Number: 799-55

The polyethylene resin referenced above was tested for melt flow index, density, carbon
black content &l inulsture cunternt. Mek flow iInaex was getermined according to ASTM
D 1238. Density was determined according to ASTM D 1505. Carbon black content was
determined according to ASTM D 1603. Molsture content was determined using an air
circulating oven sst at 100°C. The average test resuits are reported below.

Resin Blgnd Mumber - £040 ' 5043 ¢+ 83044
Malt Flow Index : 0.48 0.47 0.47
(g/10 min)

Densit}l - 0.943 o 0.844 . 0.944
@/cmy o . A .
Carbon Black Cnntant . 241 .. . 238 . . p40
(perconl) S
Moisture Content 0.04 g3 0.04
(percenty o P o

| Jane Allen

Quality Control Manager
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Z
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June 21, 19889
POLYETHYLENE RESIN C-EHTIFICATE OF ANALYSIS

Customer: Crest-Liners Resin Type: DHDA 5500
Project:
Order Number: 799-565

The polyethylene resin referenced above was tested for melt flow index, density, carban
black content and moisture content. Melt flow Index was determined according to ASTM
D 1238. Density was determined according to ASTM D 1505. Carbon black content was
determined according to ASTM D 1603.. Moisture content was determined using an air
circulating oven set at 100°C. The average test results are reported below.

Resin Blend Number - 0772 5172 50589

Mell Fluw lnidex ' o ube 059 0.54
(/10 min) | _

Density 0.944 0.944 0.845
(g/cm’) o

Carbon Black Content _ 2.21 230 2.48
(percenyy |

Moisture Content _ 0.02 .0.03 . , 0.03.
(percent) ~

. (A

Jane Allen




6 PM ok

EY

Order Numbaer: 789-55

N

NSc

—_——_.

13. 833 03:0 CREST-LINE INC UT
June 21, 1989

POLYETHYLENE RESIN CERTIFICATE OF ANALYSIS
Customer: Crest-Liners Resin Type: DHDA 5500
Rrojoot:

The polyethylene resin referenced above was tested for melt flow index, density, carbon
black content and moisture content. Melt flow index was determined according to ASTM
D 1238. Density was determined according to ASTM D 1505. Carbon black content was
determined according to ASTM D 1603, Moisture ¢ontent was determined using an Air
circuiating oven set at 100°C. The average test results are reported below.

Resin Blend Nu_mber

Melt Flow Index

(g/10 min)

Densi
(g/cmt%

Carbon Black Content

(peroent)

Moisture Content
(percent) |

TR A ' ' ' ' t |

0774
0.50

0044

) t L




_Di_&. Q.52-89 C:SC\:E

NSC National Seal Company
— I .

Corporate Office

- 1255 Monmouth Bivd.
P.O. Box 1448
Galesburg, IL 61402-1448
800/323-3820
309/343-3418

September 8,> 1989 , FAX 309/343-1536

Mr. Michael Snow
Crest-Liners, Inc.

P.O. Box 9382

Salt Lake City, UT 84109

Dear Mr. Snow,

Please find enclosed the certifications for the 40 mil HDPE, shipped September 6, 1989,
to Blanding, Utah (799-56) and the 60 mil HDPE, shipped September 8, 1989, to St.
George, Utah (799-59).

If you have any questions, please feel free to call.

Very truly yburs,
NATIONAL SEAL COMPANY

- o (Ut

Jane Allen
Quality Control Manager

JA/ja



September 8, 1989

3

POLYETHYLENE RESIN CERTIFICATE OF ANALYSIS

Customer: Crest-Liners, Inc. Resin Type: DHDA 5500
Project: Umetco Minerals '
Order Number: 799-56

The polyethylene resin referenced above was tested for melt flow index, density, carbon
black content and moisture content. Melt flow index was determined according to ASTM
D 1238. Density was determined according to ASTM D 1505. Carbon black content was
determined according to ASTM D 1603. The average test results are reported below.

Resin Blend Number 4960 4959 0674
Melt Flow Index 0.43 0.48 0.53
(g/10 min)

Density | 0.945 0945 0.945
(g/cm’)

Carbon Black Content 2.28 2.32 2.14
(percent)

o (it

Jane Allen
Quality Control Manager



September 8, 1989
POLYETHYLENE RESIN CERTIFICATE OF ANALYSIS

Customer: Crest-Liners, Inc. Resin Type: DHDA 5500
Project:
Order Number: 799-59

The polyethylene resin referenced above was tested for melt flow index, density, carbon
black content and moisture content. Melt flow index was determined according to ASTM
D 1238. Density was determined according to ASTM D 1505. Carbon black content was
determined according to ASTM D 1603. The average test results are reported below.

- Resin Blend Number ' 0837 0827
Melt Flo_w Index 0.50 0.50
(g/10 min)

-D'e-nsity ' 0.945 0.945
(g/cm)
Carbon Black Content 2.23 2.29

. -(percent)

 Chee At

Jane Allen
Quality Control Manager



Customer: Crest-Liners, Inc.
Project:
Order Number: 799-59

We hereby certify that the resin and polyethylene geomembrane for the above identified
shipment, meets or exceeds National Seal Company’s specifications, attached, and NSF
Standard 54 specifications for HDPE geomembrane. The tests listed below in the resin
specifications have been performed on each batch of resin. The tests listed below in the
geomembrane specifications have been performed at least every 10,000 pounds of

GEOMEMBRANE CERTIFICATION

geomembrane.
RESIN SPECIFICATIONS
Melt Flow Index , 1.0 Maximum
Density 0.94 Minimum
Carbon Black Content 2.0to 3.0
Moisture Content 0.08% Maximum
GEOMEMBRANE SPECIFICATIONS
Thickness 57 mil Minimum
Stress at Yield 2200 psi Minimum
Stress at Break 3800 psi Minimum
Strain at Yield 13% Minimum
Strain at Break 600% Minimum
Carbon Black Dispersion Al or A2

Qau Qw«) ?-8-¢9

Jane Allen

Date

- Quality Control Manager

Ship Date: September 8, 1989
Number of Rolls Shipped: 9
Nominal Thickness: 60 mil



September 8, 1989

GEOMEMBRANE CERTIFICATE OF ANALYSIS

Customer: Crest-Liners, Inc.

Project:
Order Number: 799-59

Number of Rolls Shipped: 9
Number of Rolls Tested: 5
Nominal Thickness: 60 mil

The geomembrane referenced above was tested for thickness, tensile properties, carbon
black dispersion and dimensional stability. Thickness was tested according to ASTM D
1593, paragraph 9.1.3. Tensile properties were tested according to ASTM D 638 using a
type IV dumbbell specimen, a strain rate of two inches per minute and grip movement for
strain determinations. Carbon black dispersion slides were prepared according to ASTM
‘D 3015 and rated according to the ASTM D 2663 classification chart when viewed under
100X magnification. Dimensional stability was determined according to ASTM D 1204 at
100°C for one hour. The average test results are reported below.

Roll Number

Thickness (mils)

Stress at Yield (psi)
Stress at Break (psi)
Strain at Yield (percent)

Strain at Break (percent)

Carbon Black Dispersion
Dimensional Stability

o Q)

Jane Allen
Quality Control Manager

U6L-0837-H0508

MD
TD
MD
D
MD

MD

Panel 1

61.6
2480
2510
5010
5050

17.1

159

926

966
Al
-0.8
0.0

Panel 8
U6L-0827-H2709

61.1
2500
2540
4710
4870
16.8
16.4
883
955
Al
-0.4
0.0

Panel 6
U6L-0827-H2711

61.2
2480
2510
4900
4860

17.9

16.6

905
958
Al

- -08
0.0



September 8, 1989 -

GEOMEMBRANE CERTIFICATE OF ANALYSIS

Roll Number

Thickness (mils)

Stress at Yield (psi)
Stress at Break (psi)
Strain at Yield (percent)

Strain at Break (percent)

Carbon Black Dispersion
Dimensional Stability

Roll Number

Thickness (mils)

Stress at Yield (psi)
Stress at Break (psi)
Strain at Yield (percent)

Strain at Break (percent)

Car‘bon Black Dispersion
Dimensional. Stability

(Page 2)
Panel 4
U6L-0827-H2801
60.9
MD 2480
TD 2600
MD 4670
TD 4870
MD 17.6
D 16.0
MD 871
D 944
Al
MD -0.8
TD 0.0
MD
TD
MD
D
MD
TD
MD
TD
MD

Panel 2
U6L-0827-H2803

60.6
2510
2530
4530

4860
172
116.1
845
936
Al
0.4
0.0
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September 11, 1989
POLYETHYLENE RESIN CERTIFICATE OF ANALYSIS

Customer: Crest-Liners, Inc. Resin Type: DHDA 5500
Project: Hecla Mining
Order Number: 799-59

‘Ine polyethylene restn refcicuved above wes tested for melt flow indev, dansity. carhan
black content and moisture content. Melt flow index was determined according to

D 1238. Density was determined according to ASTM D 1508. Carbon black content was
determined according to ASTM D 1603. The average test results are reported below,

Resin Blend Number 0838 ‘ 0832 0827
Melt Flow Index 0.49 - 080 0.50
(8/10 min) | L .

Denuity 0944 0.945 0.945
(8/em’) - |

Carbon Black Content 2.21 2.26 2.29
(percent)

...................

Quality Comtrol Manager
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September 11, 1989
POLYETHYLENE RESIN CERTIFICATE OF ANALYSIS

Customer: Crest-Liners, Inc, Resin Type: DHDA 5500
Project: Hecla Mining
Order Number: 799-59

The polyethylene resin referenced above was tested for melt flow index, density, carbon
black content and moisture content, Mclt flow index was determined according to ASTM
D 1238, Density was determined according to ASTM D 1508, Carbon black content was
determined according to ASTM D 1603. The average test results are reported below.

Resin Blend Number . - 51718 - 0837
Melt Flow Index - 086 050
(/10 min)

Demsly = 0944 0948
(l/m?) S -
Carbon Black Content 240 o 2
(percent)

O Gt

Jane Allen .
-Quality Control Manager
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September 11, 1989

GEOMEMBRANE CERTIFICATE OF ANALYSIS

Customer: Crest-Liners, Inc. Number of Rolls Shipped: 9
Project: Hecla Mining Number of Rolls Tested:
Order Number: 799-59 Nominal Thickness: 60 mil

The geomembrane referenced above was testeq for thickness, loualle propariles, earbon
black dispersion and dimensional stabllity. “Thickness was tested according to ASTM D
1593, paragraph 9.1.3. Tensile properties werc tested according to ASTM D 638 using a
type IV dumbbell specimen, a strain rate of two inches per minute and grip movement for
strain determinations. Catbon black dispersion slides were prepared according 1o ASTM
D 3015 and rated according to the A,ST&QD 2663 classification chart when viewed under
100X magnification. Dimensional stability was determined according to ASTM D 1204 at
100°C for onc hour. The average test results are reported below.

. Panel 17 . Punel 12 _~ Panel 13
Rall Number U6L-0832-G2912 < UGL-0837-HO0507 ~ U6L-0827-H2707 -
Thickness (mils) | 61.2 ' 61.6 61.1 '
Stress at Yleld (psi) MD 2500 2480 2490
| ™D 2490 2510 2570
Stress at Break (ps)) MDD 4930 5010 4490
| TD. 4830 5050 4650
Strain at Yield (percent)  MD 170 17.1 17.0
| ™ 155 159 159
Strain at Break (percent) MD 836 926 876
| TD. 925, %66 906
Carbon Black Dispersion Al Al Al
Dimensional Stabllity MD 08 08 | 04
™. . .00 . 00 00

Jane Allen ,
Quality Control Manager -
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s Ml aS S et i ANATIUNAL SEAL PUB
GEOMEMBRANE CERTIFICATION
Customer: Crest-Liners, Ine, Ship Date: September 8, 1989
Project: Hecla Mining ~ Number of Rolis Shipped: 9
Order Number: 799-59 Nominal Thickness: 60 mil

We hereby certlfy that the resin and polyethylene geomembrane for the above identified
shipment, mests or exceeds National Scal Company’s specifications, attached, and NSF
Standard 54 specificatlons for HDPE geomembrane. The tests listed below in the resin
specitications have been performed on each batch of resin. The tests listed below in the
geomembranc specifications have been performed “at least every 10,000 pounds of
geomembrane. S

RESIN SPECIFICATIONS
Melt Flow Index - - 1.0 Maximum
Density 0.94 Minimum
Carbon Black Content = 201030

Moisture Content : 0,089 Maximum

GEOMEMBRANE SPECIFICATIONS

Thickness : $7 mil Mialmum
Stress at Yield . . . .. . 2200 psi Minimum
Stress at Break 3800 psi Minimum
Strain at Yield - 13% Minimum
Strain ai Break 600% Minimum
Carbui Bluck Dlapsisive Al or AQ
M__QLQMJ - Q-)1-89
Jane Mlea - Date

Quality Control Manager
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September 11, 1989

FM *x CREST-LINE INC UT

*NATIONAL SEAL

GEOMEMBRANE CERTIFICATE OF ANALYSIS

Roll Number

Thickness (mils)

Stress at Yield (psl)
Stress at Break (psi)
Strain at Yield (percent)

Strain at Break (percent)

Carbon Black Dispersion
Dimensional Stability

Roll Number
Stress at Yield-(psi)
Stress at Break (psl)
Strain at Yield (percent)

Strain at Break (percent)

Carbon Black Dispersion

‘Dimensional Stability

(Page 2)
Panel 10
U6L.-0827-F2804

60.6
MD 2510
TD 2560
MD 4550
TD - 4860
MD 172
TD 16.1
MD 845
TD 936

Al
MD 04
™. . 00
MD
™
“MD |
MD
™
MD
TD .

r1l
PIO'
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September 18, 1989
POLYETHYLENE RESIN CERTIFICATE OF ANALYSIS

Customer: Crest-Liners, Inc. Resin Type: DHDA 5500
Project: Hecla Mining
Order Number: 799-59

The polyethylenc resin referenced abave was tested for melt flow index, density, earbon
black conteat and moisture content. Melt flow index was determined according to ASTM
D 1238, Density was determined according to ASTM D 1505, Carbon black content was
determined according 1o ASTM D. 1603, The average test results are reported below.

Resin Blend Number T 85190 0828 5448
Malt Flow Indax . o8t 049 0.50
(6710 o 0.51 | _

Dens{ 0944 0.945 0.948
(‘ / ......... . . . . . .

Carbon Black Content 234 2.36 2.32
(porconty L |

| e QL L)
Jade Allen |
Quality Coatrol Manager
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GEOMEMBRANE CERTIFICATION
Customer: Crest-Linerns, Inc, Ship Date: September 12, 1989
rroject: Hecla Miuluy Number of Rolls Shipped: 9
Order Number: 799-59 v Nomingl Thickness: 60 mil

We bereby certify that the resin and polyethylene geomembrane for the above identifled
shipment, meets or cxceeds National Seal Company’s ;Kedﬂcatiom. attached, and NSF
Standaid 54 speeifications for HDPE geomembrana, The tests listed below in the resin
specitications have been performed on each batch of resin. The tests listed balow in the
geomembrane specifications have been performed at least every 10,000 pounds of
geomembrane. '

RESIN SPECIFICATIONS

Melt Flow Index 1.0 Maximum
Deansity 0.94 Minimum
Carbon Black Content 2.01t03.0
Moisture Content 0.08% Meaximum
GEOMEMBRANE SPECIFICATIONS
Thickness - 57 mil Minimum
. Stress at Yield 2200 ps{ Minimum
~ Stress at Break 3800 psi Minimum
Strain at Yield 13% Minimum
Strain at Break = = ' 600% Minimum
Carbon Black Dispersion Al or A2

49-15-29
Date
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September 15, 1989
' GEOMEMBRANE CERTIFICATE OF ANALYSIS

Customer: Crest-Liners, Inc. Number of Rolls Shipped: 9

Project: Hecla Mining Number of Rolls Tested: §
Order Number: 799-59 Nominal Thickness: 60 mil

The geomembrane referenced above was tested for thickness, tensile propertles, carbon
black dispersion and dimenslonal stability. Thickness was tested according to ASTM D
1593, paragraph 9.1.3. Tensile properties were tested according to ASTM D 638 using a
type 1V dumbbell specimen, a strain rate of two inches per minute and grip movement for
strain determinations. Carbon black dispersion slides were prepared according to ASTM
D 3015 and rated according to the ASTM D 2663 classification chart when viewed under
100X magnification. Dimensional stability was determined according to ASTM D 1204 at
100°C for one hour. The average test results are reported below, |

DPanel 27 / Panel 26 P Panal 22

Roll Number o - U6L-5448-10802 UGL-0020-11002 UEL-£100 11004
Thickness (mils) o 602 60.6 60.6
Stress at Yield (psi) MD 2580 2610 2490
" TD 2670 2650 2330
Stress at Break (psi) MD 4580 4550 4410
TD. 4630 5060 4870
Strain at Yield (percent) MD 177 17.7 16.4
™ 172 167 ' 16.1
Strain at Break (percent) MD 874 869 843
R ¢ %00 ' 088 940
Carbon Black Dispersion Al Al Al
Dimensional Stability @A ™MD  -11 -12 0.8
o 0 TD +01 04 0.0

Jahe Allen .
Quality Control Manager

v
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September 15, 1989

GEOMEMBRANE CERTIFICATE OF ANALYSIS
| (Fagp?)
ol 21 119
Roll Number us&?%lmos' Uagmo-nou
Thickness (mils) R
Stress at Yield (psi) MD 2500 2450
™D 2340 - 240
Stress at Break (psi) MD - T2 4650
Strain ot Yield (percent) MD 169 178
/ | ™ 1 161
Strain at Break (percent) MD 874 894
| ™ 928 912
Carbon Black Dlspersion Al Al
Dimensfonal Stability MD 04 B 2
™. . .00 ... .. . 00
Roll Number
Thickness (mils)
Stress at Yield (pel) ‘MD
T
StressatBreak (psf) 2~ MD =
TD ...............
Strain at Yield (percsat)  MD
. m ...............
strain at Break (percent) ~ MD
: ™. .
Carbon Black Dispersion

i ' * ¢ ! i ' 1 U 1 . + . : 1 B L e T T T T

Dimansional Stabllity MD
™D
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N SC National Seal Company

Curporate Office
1268 Monmouth Blvd,
R.O. Box 1448
Qalesburg, IL 681402-1448
800/323-3820
309/343-3418

September 25, 1989 FAX 309/343-1536

Mr. Michael Snow
Crest-Liners, Inc,

P.0O.B. 9382

Salt Lake City, UT 84109

Dear Mr. Snow,

Please find enclosed the certifications for the 60 mil HDPE, shipped September 22, 1989,
to St. George, Utah (799-59).

If you have any questions, please feel free to call,

Very truly yours,
NATIONAL SEAL COMPANY

Jan (e

Jane Allen
Quality Control Manager

JA/ja
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GEOMEMBRANE CERTIFICATION
Customer: Crest-Liners, Inc. Ship Date: September 22, 1989
Project: Hecla Mining Number of Rolls Shipped: 3

Order Number: 799-59 Nominal Thickness: 60 mil

We hereby certify that the resin and polycthylene geomembrane for the above identifled
shipment, meets or cxceeds. National Seal Company’s specifications, attached, and NSF
Standard 54 specifications for HDPE geomembrane, -The tests listed below in the resin
specifications gave been performed on each batch of resin. The tests listed below {n the
geomembrane specifications have been performed at least every 10,000 pounds of
geomembrane.

RESIN SPECTFICATIONS
Melt Flow Index - 1.0 Maximum
Deunsity 0.9¢ Minimum
Carbon Black Content | 2010 3.0
Moisture Content 0.08%6 Maximum
GEOMEMBRANE SPECIFICATIONS
Thickness $7 mil Minimum
Stress at Yield 2200 psi Minimum
Stress at Break 3800 psi Minimum
Strain at Yield 13% Minimum
Strain at Break : 600% Minimum
Carbon Black Dispersion Al or A2

Sl osp2

Quality Control Manager
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September 25, 1989
POLYETHYLENE RESIN CERTIFICATE OF ANALYSIS

Customer: Crest-Liners, Inc. Resin Type: DHDA 5500

Project: Hecla Mining

Order Numher: 79,89

The polyethylene resin referenced above was tested for melt flow index, density, carbon
black content and moisture content. Melt Flow index was determined according 10 ASTM
D 1238. Density was determined according to ASTM D 1505. Carbon black content was
determined according to ASTM D 1603. The, average test results are reporied below,

Resin Blend Number 0828 _ 0836 0838
Melt Fiow Index ' 0.49 0.52 0.49
(8/10 min)

Deansity 0.945 0.944 0.944
(g/cm ) S o o . o .

Carbon Black Content > 2.36 2,24 2.21
(percent) g

Jane Allen
Quality Control Manager



September 15, 1080
GEOMEMBRANE CERTIFICATE OF ANALYSIS

Customer: Crest-Liners, Inc, ‘Number of Rolls Shipped: 3

Project: Hecla Mining Number of Rolls Tested: 1
Order Number: 799-59 Nominal Thickness: 60 mil

The geomembrane referenced above was tested for thickness, tensile properties, carbon
black dispersion and dimensional stability. Thickness was tested according to ASTM D
1593, paragraph 9.1.3. Tensile propertics were tested accarding to ASTM D 638 using a
type IV dumbbell specimen, a strain rate of two inches. per minutc and grip movement {or
strain determinations. Carbon black dispersion slides were preparcd according o ASTM
D 3015 and rated according to the ASTM D 2663 classification chart when viewed under
100X magnification. Pimensional stability was-determined according 10 ASTM D 1204 at
100°C for one hour. The average test results are reported below.

pot o e
: Panel 29

Roll Number U6L-0836-H0811
Thickness (mils) 62.3
_Stress at Yield (psi) MD 2370
‘ TD 2650
Stress at Break (psi) MD 4220
TD 4730
Strain at Yield (percent) MD 16.5
| ™ 154
Strain at Break (percent)  MD 857
. TD 944
Carbon Black Dispersion Al
Dimensional Stability MD 06
TD 0.2

e Qi

Jane Allen
Quality Control Manager
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GEOMEMBRANE CERTIFICATION

Customer: Crest-Liners, Ine. Ship Date: September 22, 1989
Project: Hecla Mining Number of Rolls Shipped: 3
- Order Number: 799-59 Norminal Thickness: A mil

We hereby certify that the resin and polyethylene geomembrane for the above identified
shipment, meets or exceeds National Seal Company's specifications, attached, and NSF
Standard 54 specifications for HDPE geomembrane, The tests listed below in the resin
specifications have been performed on each batch of resin. The tests listed below in the
geomembrane specifications have been performed at. least every 10,000 pounds of

geomembrane.
RESIN SPECIFICATIONS
Melt Flow Index 1,0 Maximum
Density 0.94 Minimum
Carbon Black Content 2010 3.0
Moisture Content 0.08% Maximum
GEOMEMBRANE SPECIFICATIONS -
Thickness ' ' 57 mil Minimum
Stress at Yield 2200 psi Minimum
Stress at Break - 3800 psi Minimum
Strain at Yield 13% Minimum
Strain at Break 600% Minimum
- . Qarhan Black Nispersinn Al or A2
) Qwa) ‘ 9‘95'1?9

Jane Allen - . Date
Quality Control Manager :
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GEOMEMBRANE CERTIFICATION

Customer: Crest-Liners, Inc. Ship Date: October 30, 1989
Project: Hecla Mining Number of Rolls Shipped: 1
Order Number: 799-59A Nominal Thickness: 60 mil

We hereby certify that the resin and polyethylene geomembrane for the above identified
shipment, meets or exceeds National Seal Company’s specifications, attached, and NSF
Standard 54 specifications for HDPE geomembrane. The tests listed below in the resin
specifications have been performed on each batch of resin. The tests listed below in the
geomembrane specifications have been performed at least every 10,000 pounds of
geomembrane.

RESIN SPECIFICATIONS

Melt Flow Index 1.0 Maximum
Density 0.94 Minimum
Carbon Black Content 2.0to0 3.0
Moisture Content 0.08% Maximum

GEOMEMBRANE SPECIFICATIONS

Thickness 57 mil Minimum
Stress at Yield 2200 psi Minimum
Stress at Break 3800 psi Minimum
Strain at Yield 13% Minimum
Strain at Break 600% Minimum
Carbon Black Dispersion : Al or A2
. ; p
g (2 Clea) 0-81- 8
Jane Aflllen - Date

Quality Control Manager
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October 31, 1989

GEOMEMBRANE CERTIFICATE OF ANALYSIS

Cﬁstomer: Crest-Liners, Inc. - Number of Rolls Shipped: 1
Project: Hecla Mining _ Number of Rolls Tested: 1
Order Number: 799-S9A Nominal Thickness: 60 mil

The geomembrane referenced above was tested for thickness, tensile properties, carbon
black dispersion and dimensional stablllty Thickness was tested according to ASTM D
1593, paragraph 9.1.3. Tensile properties were tested according to ASTM D 638 using a
type IV dumbbell specimen, a strain rate of two inches per minute and grip movement for
strain determinations. Carbon black dispersion slides were prepared according to ASTM
D 3015 and rated according to the ASTM D 2663 classification chart when viewed under
100X magnification. Dimensional stability was determined according to ASTM D 1204 at
100°C for one hour. The average test results are reported below.

Roll Number U6L-5450-J1704

Thickness (mils) - _ 60.4
Stress at Yield (psi) MD - 2510
TD 2560
Stress at Break (psi) MD 4560
, TD 4810
Strain at Yield (percent) MD " 17.5
‘ I TD 15.7
Strain at Break (percent) MD 848
| TD 912
Carbon Black Dispersion _ Al
Dimensional Stability MD : -1.2
| | TD . 0.0
quu— @w )
Jane Allen

Quality Control Manager
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October 31, 1989
POLYETHYLENE RESIN CERTIFICATE OF ANALYSIS

Customer: Crest-Liners, Inc. Resin Type: DHDA 5500
Project: Hecla Mining '
Order Number: 799-59A

The polyethylene resin referenced above was tested for melt flow index, density, carbon
black content and moisture content. Melt flow index was determined according to ASTM
D 1238. Density was determined according to ASTM D 1505. Carbon black content was
determined according to ASTM D 1603. The average test results are reported below.

Resin Blend Number 5450
Melt Flow Index 050
(g/10 min)

Density 0.943
(g/cm’)

Carbon Black Content 228
(percent)

Jam’.J Allen
Quality Control Manager




To: Mr. Gill Jaramillo
From: Jane Allen

‘Re: ‘Hecla Mining

The roll numbaers you did not recieve tectc on were from tho ramo rocin blonds as othor
-rolls you recievad test reports; with aho exception of two of tho blondr which aro roported

on the following page.

JA/ja




......................

| GEOMEMBRANE CERTIFICATE OF ANALYSIS

~ Customer: Crest-Liners, Inc. " Number of Rolls Tested: 2
Project: Hecla Mining - Nominal Thickness: 60 mil

The geomembtane reférenced dbove was tested for thickness, tensile propertes, carbon
black dispersion and dimensional stability. Thickness was tested according to ASTM D
1593, paragraph 9.1.3. Tensile properties were tested according to ASTM D 638 using a
type IV dumbbell specimen, a strain rate of two inches per minute and grip movement for
strain determinations. Carbon black dispersion slides were prepared according to ASTM
D 3015 and rated according to the ASTM TL2663 classification chart when viewed under
100X magnification. -Dimensional stability was determined according to ASTM D 1204 at
100°C for one hour. ‘The average test results are reported below.

Roll Number U6L-0838-H0603  U6T.-5178-H0906
‘Thickness (mils) - 60.5 60.9
Stress at Yield (psi) MD = 2500 . 2510
S D o8 0 AN
-Steess- at Break (psi) MD 4930 4530
. ~ TD.  .5040. . . . . . 4810. . . . . .

Strain at Yield (percent) MD "~ 174 17.1

™ - 152 - 168
Strain at Break (percent). MD. . . 899 : 860

™ 966 938
‘Carbon Black Dispérsion ‘ Al Al
Dimensional Stability MD . 12 0.4

TD 0.2 0.0
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November 3, 1989
PQLYETHYLENE RESIN CERTIFICATE OF ANALYSIS

Customer: Crest-Liners, Inc, Resin Type: DHDA 5500
Project: Hecla Mining
Order Number; 799-S9 -

The polyethylene resin referenced above was tested for melt flow index, density, carbon
black content and moisture content. Melt flow index was determined according to ASTM
D 1238. Density was determined according to ASTM D 1505. Carbon black content was
determined according to ASTM D 1603. The average test results are reported below.

- Resin Blend Number 5526
Melt Flow Index 0.46
(g/10 min)

Densitsy 0.944
(g/cm)

Carbon Black Content 2.20
(percent)

e Q)

Jane Allen
Quality Control Manager
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GEOMEMBRANE CERTIFICATION |

Customer: Crest-Liners, Inc. Ship Date: November 2 & 3, 1989

Project: Hecla Mining Number of Rolls Shipped: 18

Order Number: 799-59 - Nomina! Thickness: 60 mil

We hereby certify that the resin and polyethylene geomembrane for the above identified .
shipment, meets or exceeds National Scal Company's specifications, attached, and NSF
Standard 54 specifications for HDPE geomembrane., The tests listed below in the resin
specifications have been performed on each hatch of resin. The tests listed below in the
geomembrane specifications have been performed at least every 10,000 pounds of

geomembrane.
RESIN SPECIFICATIONS
Melt Flow Index 1.0 Maximum
Density 0.94 Minimum
Carbon Black Content 2.01t0 3.0
Moisture Content 0.08%% Maximum
' GEOMEMBRANE SPECIFICATIONS
Thickness 58.2 mil Minimum
Stress at Yield 2200 psi Minimum
Stress at Break - 3800 psi Minimum
Strain at Yield 13% Minimum
Strain at Break - 600% Minimum
Carbon Black Dispersion Al or A2
. [-03-FF
Jane Allen : Date

Quality Control Manager
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November 3, 1989
GEOMEMBRANE CERTIFICATE OF ANALYSIS

Customer: Crest-Liners,‘ Inc, Number of Rolls Shipped: 18

Project: Hecla Mining Number of Rolls Tested: 9
Order Number: 799-59 ~ Nominal Thickness: 60 mil

The gcomembrane referenced above was tested for thickness, tensile properties, carbon
black dispersion and dimensional stability. Thickness was tested according to ASTM D
1593, paragraph 9.1.3. Tensile propertics were tested according to ASTM D 638 using a
type IV dumbbell specimen, a strain rate of two inches per minute and grip movement for
strain determinations, Carbon black dispersion slides were prepared according to ASTM
D 3015 and rated according to the ASTM D 2663 classification chart when viewed under
100X magnification. Dimensjonal stability was determined according to ASTM D 1204 at
100°C for one hour. The average test results are reported below.

Roll Number U6L-5526-J3106  UGL-5526-J3104  U6L-5525-J3001
Thickness (mils) 61.0 61.7 615
Stress at Yield (psi) MD 2390 . 2430 _ 2430
| TD 2440 2490 2540
Stress at Break (psi) _ MD. 4680 4650 4630
D 4640 4760 4800
Strain at Yield (percent) MD  17.4 181 176
D 16.1 175 16.8
Strain at Break (percent) MD 886 900 905
TD 925 944 963
Carbon Black Dispersion | Al Al Al
Dimensional Stability MD 0.8 -0.8 0.5
D 0.2 0.0 02
Jane Allen

Quality Control Manager
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November 3, 1989

 GEOMEMBRANE CERTIFICATE OF ANALYSIS

(Page 2)
Roft Number USL-$526-13008  UGL-S526-J3007  U6L-5526-33011
Thickness (mils) 603 - 60.8 . 604
Stress at Yield (psi) MD 2420 2400 2440
: ™ 2530 2480 2500
Stress at Break (psi) MD 4660 4440 4600
TD 4910 4790 4800
Strain at Yield (pezcent) ~MD 193 97 , 189
= ™ 17.3 17.8 - 174
Strain at Break (percent) ~ MD 868 825 863
TD 947 936 936
Carbon Black Dispersion Al Al Al
‘Dimensional Stability MD -08 - 08 0.8
TD 0.0 02 02
Roll Number | U6L-5526-33102  U6L-5526-J3017 UGL-5526-J3013
Thickness (mils) 612 61.0 60.8
Stress at Yield (psf) MD 2510 2470 2430
- ™ 2530 2540 2540
Stress at Break (psi) MD 4660 4810 4660
D 4880 4710 4860
Strain at Yield (percent) ~MD 183 177 193
™ 168 167 169
Strain at Break (percent)  MD 908 934 8N
| TD 977 960 956
Carbon Black Dispersion Al Al Al
Dimensional Stability MD - -08 - 08 -13
TD

01 02 03
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GEOMEMBRANE CERTIFICATION
Customer: Crest-Liners, Inc. Ship Date:
Project: Hecla Mining | ‘Number of Rolls Shipped: 3
Order Number: 799-59 Nominal Thickness: 60 mil

We hereby certify that the resin and polyethylenc geomembrane for the above identifled
shipment, meets or cxcecds NattonatSeal Company’s specifications, attached, and NSF
Standard 54 speclfications for HDPE genmembrane. The tests lsted helow in the resin
specifications have heen performed on each batch of resin. The tests listed below in the
geomembrane speclfications have been performed at least cvery 10,000 pounds of

‘geomembrane.
© RESIN SPECIFICATIONS
Melt Flow Index | 1,0 Maximum
Density 0T 094 Minimum
Carbon Black Content ™~~~ 201030
Moisture Content 0.08% Maximum
GEOMEMBRANE SPECIFICATIONS
Thickness =~~~ 582 mil Minimum
Stress at Yield - 2200 pai-Minimum
Stress at Break - : 3800 psi Minimum
SRR StrainatYield 13% Minimum
,,,,,,,, Susln at Break | | 600% Minimum
Carbon Black Dispersion Al or A2

Jane Allen
Quality Control Manager
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4_'Junuary 9, 1990

POLYETHYLENE RESIN CERTIFICATE OF ANALYSIS

Customer: Crest-Liners,Ina. ~ Resin Type: DHDA 5500
Project: Hecla Mining |

Ordcr Numbo;: 799-59

The polyethylene resin referenced above was tested for melt flow index, density, carbon
black content and molsture content. Melt flaw Index was determined according to ASTM
> 1238. Density was determined. according to ASTM D 1508. Carbon black eantent was
determined accarding to- ASTM D 1603. The average test rcaults are reported below.

Resin Blend Number ' - §521 0804
Melt Flow Index 046 086
(g/10 min) | | o
Démlt’y_ 03 04
(8/em’) o o
Carbon Black Content 2.09 237

(percent)
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GEOMEMBRANE CERTIFICATE OF ANALYSIS
Customer: Crest-Liners, Ine. Number of Rolls Shipped: §
Project: Hecla Mining Number of Rolls Tested: 3
Order Number: 799-59 o " 'Nominal Thickness: 60 mil

The goumeubiuie 1sfiicucl abuve was tested for thielinees, tsnoile propesties, carbon
black dispersion and dimensional stability. Thickness was tested according to ASTM D
1593, paragraph 9.1.3, Tensile properties were tested accarding to ASTM D 638 using a
type IV dumbbell specimen, a strain ratc of two inches per minute and grip movement for
_strain. determinntions Carhan hlack dispersion slides were prepared according to ASTM
D 3015 and rated according to the ASTM N 2647 classification chart when viewed under
100X ‘magnification, - Dimensional stabliity was-determined according to ASTM D 1204 at
100°C for one hour. The average test results are reported below.

‘Roll Number 'uau’ss’zi-r‘zs’iz‘"ﬁm&uapssz'1;1231?"’3 UoL-osmlm?;éd
Thickness (mils) 60.4 60.2 | 61.1
Stress at Yield (psf) =MD 2580 2520 2330
TD : 2640_‘ - 20640 2380
- Stress at Break (psi). ‘MD . 4860 4510 ' 4880 -
TD 4850 4470 4650
Strain at Yield (percent) MD 178 1 17.4
N R ™ - - 169 - - - 168 16.6
Strain at Break (pbrécitt) - .MD . s8¢ 841 920
B & » JERE " 7 A 892 894
Carhon Black Dispersion At Al Al
Dimensional Stability MD -12 12 -0.9
| T .. w2 02 0.2
Q) i
G Q)
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_ NS¢
. GEOMEMBRANE CERTIFICATION
Customer; Crest-Liners, Inc. Ship Date:
Project: Hecla Mining . Number of Rolls Shipped: 2
Ordor Number: Nominal Thickness: 60 mil

We herchy certify that the resin and palyethylene geamembrane for the above [dentifled
shipment, mects or cxeceds National Scul Company's speclfications, attached, and NSF
Standurd 54 spccifications for HDPE gecomembrane. The tests listed below in the resin
specificatlons have been performed on cach batch of resin. The testy listed helow in the
geomembrane specifications have been performed at least every 10,000 pounds of
geomembrane.

RESIN SPECIFICATIONS
‘Melt Flow Index 1,0 Maximum
Density | '0.9¢ Minimum
. Carbon Black Content 201030

Moisture Content _ 0.0896 Muximum

- GEOMEMBRANE SPECIFICATIONS

Thickness 582 mil Minimum .-’
Stress at ‘Yield . 2200 psi Minimulx';
Stress at Break 3800 psl Minl?ﬁ;m
Strain at Yield 13% Minimum
Strain ut Break 600% Minimum
Carbon Black Dispersion Al or A2

\

Jane Allen Dute
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January 23, 1990 |

GEOMEMBRANE CERTIFICATE OF ANALYSIS

Customer: Crest-Liners, Inc.  Number of Rolls Shipped: 2

Project: Hecla Mining Number of Rolls Tested: 2
Order Number: Nominal Thickness: 60 mil

The geomembranc referenced above was tested for thickness, tenslle properten, wiivtiin
black dispersion and dimensional stabllity, Thickness wus tested according to ASTM D
1593, paragraph 9,1.3, Teasile properties were tested according to ASTM D A3R using &
type 1V dumbbell specimen, a sirain raie uf lwo inehen per minute and grip mnvement for
strain determinations. Curbon black dispersion slides were prepared according to ASTM
D 3018 und rated according to the ASTM D 2663 classification chart when viewed under
100X magnification. Dimenslonal stability was determined aecording to ASTM N 1204 at
100°C for one hour, The average test results are reported below.

Rnll Number U6L-5136-D2711  U6L-5133-D2905
Thickness (mils) $9.3 62.0
Stress at Yield (psi) MD 2430 2270
TD 2590 2400
Stress at Break (psi) MD 4580 4480
TD 4770 4790
Strain at Yield (percent) MD 16.7 16.3
' - TD. 16.9 15.6
Strain atfireak (perceny)  MD 709 B40
. | > 967 980
Carbon Biack Dispersion | Al Al
Dimensional Stability =~ MD .02 0.4
TD . 0.0 0.2
Jane Allen

Nualitv Cnnirol Manager
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“Japuery 23,1990
POLYETHYLENE RESIN CERTIFICATE OF ANALYSIS

Customer: Creat.Liners, Inc. Resin Typs: DHDA 5500
Project: Heels Mining
- Qrder Number:

The polyethylene resin referenced above was tested for melt flow index, density, carbon
black content and molisture content. Melt flow index was determined according to ASTM
D 1238. Denslty was determined uccording to ASTM D 1505, Carbon black content was
determined according to ASTM D 1603, The average test results are reported helaw,

Kkesin Biend Number 8133 | 513¢
Melt Flow Index 049 051
(8/10 min)

Deml?v 0.94% 0.944
(8/em”) |
Carbon Black.Content 2.30 ' 2,30
(percent)

Jane Allen

Quality Control Manager
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Precision Laboratories

December 6, 1989

Mr. Mike Hlinko

STEFFEN, ROBERTSON, KIRSTEN
3232 South Vance St., Suite 210
Lakewood, CO 80227

Dear Mr. Hlinko:
Thank you for consulting Precision Laboratories for your material testing needs.

Enclosed please find the laboratory report for the testing of the one (1) roll of HDPE
Rod received December 4, 1989,

If you have any questions or if I may be of further service, please do not hesitate to
call.

Sincerely,

PRECISION LABORATORIES

o

Abraham Kader
Laboratory Supervisor

Enclosure

645 North Main St., Orange, California 92668 Tel. No: (714) 744-4599 Fax No. (714) 744-0357



TABLE 3. CARBON CONTENT (PERCENT)
' HDPE Rod
HECL A Mine Site/APEX Project # 22201
For: STEFFEN, ROBERTSON, KIRSTEN
{Frecision Reference: 850687)

NO ID Precision C#09364

2.31
2.37

Avg: 2.34
SD: 0.04



TABLE 1. MATERIAL PROPERTY SUMMARY
HDPE Rod
HECLA Mine Site/APEX Project # 22201
For: STEFFEN, ROBERTSON, KIRSTEN
(Frecision Reference: 890687)

1.4
PROPERTY NO ID
C#09364

Melt Flow Index 0.4628
(grams/10 min) :

Carbon Black Content 2.34
(percent)



TABLE 2. MELT FLOW INDEX (GRAMS/10 MIN)
‘ HDPE Rod
HECLA Mine Site/APEX Project # 22201
For: STEFFEN, ROBERTSON, KIRSTEN
(Frecision Reference: 890687)

NO ID Precision C#09364

0.4655
0.4588
0.4642

Avg: 0.4628
SD: 0.0036



Precision Laboratories

January 29, 1990

VERIFICATION OF MATERIAL PROPERTIES
High Density Polyethylene Liner _
For:. STEFFEN ROBERTSON AND KIRSTEN
HECLA Mining Company Apex Unit
{Project #22201 Precision Reference: 900009)

INTRODUCTI

Precision Laboratories performed physical testing on two (2) high density polyethylene
liner samples for STEFFEN ROBERTSON AND KIRSTEN of Lakewood, CO. The
samples were delivered to the laboratory on January 18, 1990 by Federal Express and
were identified as follows:

Sample #3002 Precision C#09604
Sample #3004 Precision C#09605

TEST PROCEDURES

The samples were tested for thickness, tensile properties, density, and carbon black
content. The thickness of the liner sample was determined in accordance with ASTM
D1593, paragraph 9.1.3. Tensile property determinations were made in accordance with
ASTM D638 using a type IV specimen and a strain rate of 2 inches per minute.
Density was determined in accordance with ASTM D1505. Carbon black content was
determined in accordance with ASTM D1603.

TEST RE T

The test results are summarized on Table 1. Individual test results are reported on
Tables 2 through 5. The units in which the data are reported are included on the
tables.

PRECISION LABORATORIES

CL) Pt e

Chandrika D. Patel
Quality Assurance

645 North Main St., Orange, California 92668 Tel. No: (714) 744-4599 Fax No. (714) 744-0357



TABLE 1. MATERIAL PROPERTY SUMMARY
High Density Polyethylene Liner
For: STEFFEN ROBERTSON AND KIRSTEN

 (Project #32201 Precision Reference: 900009)

PROPERTY

Thickness
(mils)

Tensile Properties:

Stress at Yield
(ppi)

Stress at Break
(ppi)

Elongation at Yield
(percent)

~ Elongation at Break
(percent)

Density
(grams/cm’)

Carbon Black Content
(percent)

D e

HECLA Mining Company Apex Unit

Sample #3002
C#09604

63.5
MD 172
TD 167
MD 273
TD ' 275
MD 16.2
" TD 18.2
MD 838
TD 802
0.9414
2.17

Sample #3004
C#09605

61.7

164

166

285
289

17.0

17.2

875
941

0.9413

2.50



TABLE 2, INDIVIDUAL TENSILE PROPERTIES
_ High Density Polyethylene Liner
For: STEFFEN ROBERTSON AND KIRSTEN
HECLA Mining Company Apex Unit
(Project #22201 Precision Reference: 900009)

Sample #3002 Precision C#09604

MACHINE DIRECTION

. Stress at Stress at Elongation at Elongation at

Yield Break Yield Break
(ppi) (ppi) (%) (%)
165 225 17.2 640
176 303 . 16.8 965
169 258 15.3 734
175 303 14.7 967
174 277 16.9 885
Avg: 172 273 16.2 838
SD: 5 33 1.1 146

Stress at Stress at Elongation at Elongation at

Yield Break Yield Break
(ppi) (ppi) (%) : (%)
163 299 19.2 894
166 271 17.7 787
166 278 19.2 807
168 257 18.5 740
172 272 16.2 782
Avg: 167 275 18.2 802
SD: 3 15 1.3 57

TABLE 2. Page 1.

. .




TABLE 2. (CON'T) INDIVIDUAL TENSILE PROPERTIES
High Density Polyethylene Liner
For: STEFFEN ROBERTSON AND KIRSTEN
HECLA Mining Company Apex Unit
(Project #22201 Precision Reference: 900009)

Sample #3004 Precision C#09605

MACHINE DIRECTION

Stress at . Stress at Elongation at Elongation at

Yield - Break ' Yield Break

(ppi) (ppi) (%) (%)

165 272 15.3 846

166 277 15.1 852

159 294 18.5 900

168 282 16.9 861

164 298 19.2 916
Avg: 164 285 17.0 875
SD: 3 11 1.8 v ' 31

TRANSVERSE DIRECTION

Stress at Stress at Elongation at Elongation at

Yield Break Yield Break

(ppi) (ppi) (%) (%)

173 292 156 930

168 293 16.9 959

160 267 19.2 882

164 287 - 17.0 930

165 305 174 1004
Avg: 166 289 17.2 941

SD: 5 14 1.3 45

TABLE 2. Page 2.




TABLE 3. THICKNESS (MILS)
High Density Polyethylene Liner
For: STEFFEN ROBERTSON AND KIRSTEN
HECLA Mining Company Apex Unit
(Project #32201 Precision Reference: 980009)

Sample #3002 Precision C#09604

63.2
64.0
63.5
63.3
63.8
62.8
63.5
63.5
63.3
63.9

Avg: 63.5
SD: 0.4

Sample #3004 Precision C#09605

61.0
61.3
61.2
61.9
61.7
61.9
61.6
61.6
61.7
63.0

Avg: 61.7
SD: 0.6




TABLE 4. DENSITY (GMS/CM?)
High Density Polyethylene Liner
For: STEFFEN ROBERTSON AND KIRSTEN
HECLA Mining Company Apex Unit
(Project #23201 Precivion Reférence: 900009)

Sample #3002 Precision C#09604

0.9411
09416
0.9416
Avg: 09414
SD: 0.0003

Sample #3004 Precision C#09605

0.9411
0.9416
0.9411
Avg: 0.9413
SD: 0.0003



- TABLE 5. CARBON BLACK CONTENT(PERCENT)

High Density Polyethylene Liner
For: STEFFEN ROBERTSON AND KIRSTEN
HECLA Mining Company Apex Unit
(Project #22201 Precision Reference: 900009)

Sample #3002 Precision C#09604

2.17
2.17
Avg: 2,17
SD: 0.00

Sample #3004 Precision C#09605

2.83
2.17

Avg: _ 2.50
SD: 0.47
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- Precision Laboratories

January 29, 1990

YERIFICATION OF MATERIAL PROPERTIES
High Density Polyethylene Liner
For: STEFFEN ROBERTSON AND KIRSTEN
HECLA Mining Company Apex Unit
(Project #22201 Precision Reference: 900018)

INTRODUCTION

Precision Laboratories performed physical testing on one (1) high density polyethylene
liner sample for STEFFEN ROBERTSON AND KIRSTEN of Lakewood, CO. The

sample was delivered to the laboratory on January 25, 1990 by UPS and was identified
as follows;

Sample #1409 Precision C#09622

TEST PROCEDURES

The samples were tested for thickness, tensile properties, density, and carbon black
content. The thickness of the liner sample was determined in accordance with ASTM
D1593, paragraph 9.1.3. Tensile property determinations were made in accordance with
ASTM D638 using a type IV specimen and a strain rate of 2 inches per minute,
Density was determined in accordance with ASTM D1505. Carbon black content was
determined in accordance with ASTM D1603.

TEST RESULTS

The test results are summarized on Table 1. Individual test results are reported on
Tables 2 through 5. The units in which the data are reported are included on the
tables.

PRECISION LABORATORIES

A oA

Chandrika D. Patel
Quality Assurance

645 North Main St., Orange, California 92668 Tel. No: (714) 744-4599 Fax No. (714) 744-0357



TABLE 1. MATERIAL PROPERTY SUMMARY
High Density Polyethylene Liner

For: STEFFEN ROBERTSON AND KIRSTEN
' HECLA Mining Company Apex Unit
(Project #22201 Precision Reference: 9500018)

PROPERTY Sample #1409

C#09622
Thickness 63.0
(mils)

Tensile Properties:

Strevss at Yield MD 171
(ppi)
TD _ 170
Stress at Break MD 292
(ppi)
D 275
Elongation at Yield MD 17.6
(percent) :
TD 16.5
Elongation at Break MD 887
(percent)
D 890
Density 0.9478
(grams/cm®)
Carbon Black Content 2.50
(percent)

[
PI T e Cis‘.Ol ! Lwo' ato' ies



TABLE 2. INDIVIDUAL TENSILE PROPERTIES
High Density Polyethylene Liner
For: STEFFEN ROBERTSON AND KIRSTEN
HECLA Mining Company Apex Unit
(Project #22201 Precision Reference: 900018)

Sample #1409 Precision C#09622

M NE DIR 1ON

Stress at Stress at Elongation at Elongation at

Yield Break Yield Break

(ppi) (ppi) (%) (%)

169 - 285 16.9 862

169 299 15.1 900

172 ' 289 19.2 8§72

172 287 19.2 872

172 300 17.7 927
Avg: 171 292 17.6 887
SD: 2 7 1.7 27

TRANSYERSE DIRECTION

Stress at Stress at Elongation ét Elongation at

Yield Break Yield Break

(ppi) (ppi) (%) (%)

170 279 16.1 910

173 262 : 16.9 854

171 261 17.7 837

166 292 14.8 945

172 283 _ | 16.9 904
Avg: 170 275 16.5 890

SD: 3 14 1.1 a4

D
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TABLE 3. THICKNESS (MILS)
High Density Polyethylene Liner
For: STEFFEN ROBERTSON AND KIRSTEN
HECLA Mining Company Apex Unit
(Project #22201 Precision Reference: 800016)

Sample #1409 Precision C#09622

62.9
63.0
63.0
63.1
63.2
62.8
62.9
63.3
63.0
63.1

Avg: 63.0
SD: 0.1

®
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TABLE 4. DENSITY (GMS/CM?3)
High Density Polyethylene Liner
For: STEFFEN ROBERTSON AND KIRSTEN
HECLA Mining Company Apex Unit
(Project #22201 Precision Reference: 900016)

Sample #1409 Precision C#09622

0.9481

0.9476

0.9476

CAvg: 0.9478
SD: 0.0003



TABLE 5. CARBON BLACK CONTENT(PERCENT)
High Density Polyethylene Liner
For: STEFFEN ROBERTSON AND KIRSTEN
HECLA Mining Company Apex Unit
(Project #22201 Precision Reference: 900016)

Sample #1409 Precision C#09622

2.49
2.51
Avg: - 2.50
SD: 0.01




APPENDIX E
DESTRUCTIVE TEST RESULTS
POND 3-A AND 1-A/1-B
LINERS



DESTRUCIVE SAMPLES PRIMARY LINER

TABLE B.1

POND 3-A
PASS/FAIL
SAMPLE NO. SEAM NO. LOCATION (DIF)
1-P 2-E 24’ from anchor trench P
2-P 5-E 14’ from anchor trench P
3-pP 8-t 56’ from anchor trench P
4-p 13-E 86’ from anchor trench P
5-P 18-E 59’ from anchor trench P
6-P 22-E 36’ from anchor trench P
7-P 27-W 21’ from anchor trench p
8-pP 23-W 47’ from anchor trench P
9-p 19-W 86’ from anchor trench p
10-P 15-W 125’ from anchor trench P
11-P 11-W 15’ from anchor trench P
12-P 7-W 44’ from anchor trench P
13-P 22-W 96’ from anchor trench F
14-P 18-W 61’ from anchor trench P
15-P -W 20’ from anchor trench P
16-P 10-W 87’ from anchor trench P
17-P 4-W 57’ from anchor trench p
18-P 2-S 38’ from anchor trench p
19-P - 10-S 82’ from anchor trench P
20-P Common Seam at 8’ south of field seams, p
Pond Center Line 3-W and 3-E

21-P 29-E 23’ from anchor trench P
22-P 32-E 61’ from anchor trench P
23-P 33-W 104’ from anchor trench P
24-P 19-W 100’ from anchor trench P
25-P 33-W 50’ from anchor trench P
26-P 9-N 21’ from anchor trench P
27-P 68-E 104’ from anchor trench P
28-P 65-E 67’ from anchor trench P
29-P 62-E 54’ from anchor trench P
30-P 58-E 42’ from anchor trench P
31-P 66-W 35’ from anchor trench P
32-P 62-W 99’ from anchor trench P
33-P 42-E 99’ from anchor trench P
34-p 46-E 64’ from anchor trench P
35-P 49-E 107’ from anchor trench P
36-P 52-E 84’ from anchor trench F
37-P 55A-E 53’ from anchor trench P
38-P 36-W 77’ from anchor trench P
39-p 41-W 35’ from anchor trench P
40-Pp 44-4 5’ from anchor trench P
41-p 59-W 78’ from anchor trench P
42-p 50-W 87’ from anchor trench P



Table B.1

Page Two
o PASS/FAIL
SAMPLE NO. ~ SEAM NO. LOCATION (DIF)
43-P 53-W 121’ from anchor trench P
44-p 55A-W . 34’ from anchor trench P
45-p Common Seam at 6’ north of FS/56 B-W P
Center Line ' :
56 B-W and 57 A-E
RESAMPLE A PASS/FAIL
SAMPLE NO. SEAM NO. LOCATION (DIF)
9-P 19-W 86’ from anchor trench *
13-P-A 22-W 86’ from anchor trench P
13-P-B 22-W - 106’ from anchor trench P

Remarks: *Al1 seams produced by this hotshoe were tested and found deficient
on this date. Seams 5-W, 9-W, 10-W, 11-W, 12-W, 13-W, 14-W and 15-W through 24-
W were sampled. Seams 16-W, 18-W, 19-W, 21-W and 22-W failed. A1l seams produced
on this date were removed, panels were shifted and realigned then rewelded. All
seams were retested and found to be within specification limits.



TABLE B.2

DESTRUCTIVE SAMPLES SECONDARY LINER
POND 3-A

PASS/FAIL

SAMPLE NO. SEAM NO. LOCATION (DIF)
1 15-E F
2 5-W P
3 - 22-E P
4 29-E i F

5 37-E 20’ west of anchor trench F -
6 44-£ 10’ west of anchor trench F
7 13-W 25’ west of anchor trench F
8 52-E P
9 59-E P
10 66-E P
11 18-W F
12 26-W P
13 33-W P
14 41-W P
15 49-YW P
16 57-W P
18 8-N P
19 9-S _ P
20 24-S 10’ north of anchor trench F
21 3-B P
22 3-8 P
23 4-B P
24 4-B P
25 5-B P
26 5-B P
27 6-B P
28 6-B P
29 7-B P
30 7-B P
31 8-B p
32 8-8 p
33 9-B P
34 9-B F
35 10-B P
36 11-8 P
37 12-B P
38 13-B P
39 13-B P
40 17-N P



Table B.2

Page Two
RETESTS
' PASS/FAIL
SAMPLE NO. SEAM NO. LOCATION (DIF)
1-C 15-E 10’ west of orig. test P
4-8 29-E 10’ east of orig. test P
4-C 29-E . 10’ west of orig. test P
5-A 37-E 10’ east of orig. test P
5-B 37-E 20’ east of orig. test P
: at anchor trench
5-C . 37-E 10’ west of orig. test F
5-CC 35-E 10’ west of anchor trench P
6-A 44-E At anchor trench P
6-C 44-t 10’ west of orig. test F
6-CC 44-E 20’ west of orig. test F
6-CCC 44-E Seam was trimmed, no sample -
: _ possible
6-CCCC 42-t 10’ west of anchor trench F
6-CCCCC 42-E 20’ west of anchor trench F
6-CCCCCC 42-E 30’ west of anchor trench P
7-A 13-W 20’ west of orig. test P
7-B 13-W 10’ west of orig. test F
7-C 13-W 10’ east of orig. test - F
7-CC 11-W 10’ east of anchor trench F
7-CCC 11-W 20’ east of anchor trench F
7-CCCC 11-W 30’ east of anchor trench F
7-CCCCC 9-W 10’ east of anchor trench F
NOTE: A1l seams from 9-W through 13-W were removed and reseamed.
11-A 18-W 10’ west of anchor trench P
11-C 18-W 10’ east of orig. test P
20-A 24-S At anchor trench P
20-C 24-S 10’ north of orig. test P
34-8B - 9-B . 10’ north of orig. test P
34-C 9-B 10’ south of orig. test P



TABLE B.3
DESTRUCTIVE SAMPLES PRIMARY LINER

POND 1A/1B
, PASS/FAIL
SAMPLE NO. SEAM NO. - LOCATION (DIF)
1 4-E 10’ west of anchor trench P
2 8-E 92" east of E/W seam P
3 11-E 74’ east of E/W seam p
-4 15-E 19’ east of E/W seam P
5 19-E 29’ east of E/W seam P
6 3-W 69’ west of E/W seam P
7 8-W 36’ west of E/W seam P
8 13-W 60’ west of E/W seam P
9 19-W 48’ west of E/W seam P
10 5-N/W 8’ S/W of 3-NW & 5 NW seams ~ P
11 15-W/15-E 6’ north of seam 15-W P
12 8-S 15’ south of 8-S & 1-W seam P
13 2-S/E 25’ S/t of 2-S/E & 1-S/E P
14 24-W 44’ west of seam 24-W & 2-t P
15 8-N 8’ north of 8-N & 26-W seam P
16 24-E 35’ east of E/W seam P
17 15-N P

17’ south of anchor trench



TABLE B.3

DESTRUCTIVE SAMPLES SECONDARY LINER
POND 1A/1B

| | PASS/FAIL
SAMPLE NO. SEAM_NO. LOCATION (DIF)

PO

e

58’ east of E/W seam
102’ east of E/W seam
63’ east of E/W seam
86’ east of E/W seam
70’ east of E/W seam
14’ west of E/W seam
west of E/W seam
19’ west of E/W seam
38’ west of E/W seam
15’ south of 1-W & 6-S seam
18’ S/E of 1-E & 3-S/E seam

PN bt et b

) [
nNnumnmnmEZETEEZmMmmmmm
~N
-

[ —
]

1
~
m

VOV UVVOUOUVUOUOUVOUVOO

e :
N=OWOR~NOULHE WM



Hecla Mining Co, Project No. 22201
FEATURE Apex Unit

STEFFEN ROBERTSON 8 KIRSTEN

PAGE _L_OF _

“ - 9-28-89 11-2-89
v Consulting Engineers DATE OF SUMMARY ) 10
E—— L 0

SUMMARY OF FIELD TEST ON COMPACTED FILL
MATERIAL TYPE _Subgrade N

TEBT DEPTH| PROCTOR FIELD YTEST RESULTS | LAB REBULTS |TYPE OF TEST | ppgs | Rpe- LOOM:I“‘“UM'
DATE| yo, | LOCATION | igv.|oampeno.| w 5 [0 ¥ [rmc.Imo.v]|ome] s | rai |TE®T | meqo. v comp
Pond 3-A
9-28-| 1 | N/E Quadrant] Sub- |Density #1 |147.1 l138.5 | 6.2 |141.8 | 5.8 X P - 90 98%
89 of floar grade]Grad. #6
' Pond 3-A
9-28-) 2 N/W Quadrant] Sub- |Density #2 |139.7 |134.5 3.9 141.8 | 5.8 X 4 -- 90 95%
89 of floor agradeltrad. #7 )
Pond 3-A -
9-28-f 3 S/E Quadrant] Sub- |Density #3 ]137.0 }128.0 7.0 141.8 5.8 X P -- 90 90%
|89 of floor gradelGrad. #8 )
Pond 3-A
g-28-] 4 S/W Quadrant] Sub- |Density #& J149.9 }142.9 4.9 141.8 5.8 X P - 90 100%
|89 of floor qradelGrad. #9
Pond 1 A-B ~
11-2-} 6 150' from Sub- |Density #6 |J144.2 |136.9 5.3 141.8 5.8 X P -- 90 967%
83 Sth €& 50 grade 16rad, #11
from East
Slope Toe
Pond 1 A-B
11-2-| 7 20' fron Sub- [Density #7 [135.4 |128.8 5.1 141.8 5.8 X P - 90 95%
B9 West £ 40° grade I6rad, #12 ,
from North
Slope Toe
REMARKS » : — e - _ A e




_ APPENDIX F
~ "T" CONNECTION TEST RESULTS



7.0

7.1

7.2

7.3

7.4

7.5

HDPE PIPE

Scope
Items of work shall include, but not be limited to, furnishing

and placing pipe and protective covering in the immediate vicinity
of the pipe within the Teak detection sump.

Excavation

Excavation for HDPE pipe shall be limited to the leak detection
riser pipe in the pond. The excavation shall be to the lines and
grades shown on the Drawings.

Materials

The HDPE pipe shall be eight-inch diameter as shown on the
Drawings.

Installation

A1l HDPE pipes shall be installed in accordance to the lines
and grades on the Drawings and to the manufacturer’s Specifications.
The top section of pipe shall be anchored to the top synthetic liner
with an HOPE liner boot and water-proof clamp. The top of the pipe
shall extend a minimum of one-ft above the liner crest.

Perforated Pipe

Perforated pipe within the leak detection sump shall have a

maximum size opening of 1/8 inch. Perforation will be placed into

the pea gravel in the sump.
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TABLE 1. SEAM TEST
High Density Polyethylene Seam Sample
For: STEFFEN, ROBERTSON, KIRSTEN
HECLA MINE SITE/APEX PROJECT # 22201
(Frecision Reference: 890686)

WEDGE WELD Precision C#09362

PEEL ADHESION

LBS/IN. WIDTH ' DESCRIPTION OF FAILURE
69 Cohesive Peel, Tunnel at edge
88 Film Tearing Bond
AVE: 78 :
SD: I3

TABLE 2. SEAM TEST
High Density Polyethylene Seam Sample
For: STEFFEN, ROBERTSON, KIRSTEN
HECLA MINE SITE/APEX PROJECT # 22201
" (Frecision Reference: 890686)

EXTRUSION WELD Precision C#09363
PEEL ADHESION
LBS/IN. WIDTH DESCRIPTION OF FAILURE
80 Slight Peel at T, Tunnel at edge
90 Slight Peel at T, Tunnel at edge
AVE: 85
SD: 7
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1.0

INTRODUCTION

1.

1

General

, The Technical Specifications presented herein are for the work
in modifying and the construction of existing and new ponds at Hecla
Mining Company’s Apex Project near St. George, Utah. These
Specifications shall be used in conjunction with the construction
Drawings. The ponds shall be constructed to the 1ines and dimensions
shown on the Drawings and comply with these Specifications. Lining
of the ponds will include the placement of a leak detection system
and associated sump between synthetic liner material.

A11 earthwork shall be performed to leave a finished grade and
surface for liner placement as defined by these Specifications.

Once the earthwork has been approved by the Engineer, the
Contractor shall place 60-mil HDPE into the sump and any area
requiring placement of liner. Welds must be made so that proper
testing can be accomplished. Any tightly spaced welds will be spark
tested by the Contractor’s quality control (QC) technician.

When the sump liner has been approved, the Contractor will
place an eight-inch HDPE monitor pipe within the sump and the sump

filled with pea gravel. The monitor pipe shall be situated on top

of the HDPE primary layer. Straps made of HDPE material will be
welded to the bottom liner at five-ft intervals along the pipe.
Placement of Geonet and 60-mil secondary liner shall then be
performed in accordancelto these Specifications. Field seam testing
and final installation quality will be observed by the Engineer prior
to approval of the work.



1.2

1.3

Inspection of Work

Unless otherwise specified, full-time inspection of all
construction activities defined by the Specification will be provided
by the Owner. The Owner’s inspection of all work shall be performed
under the supervision and control of the Engineer or his designated
representative while such work is in progress. Said inspections are
for the convenience, satisfaction, and benefit of the Owner in

~determining that the work is-performed in strict accordance with

these Specifications. It shall be the Contractor’s sole
responsibility to provide all required materials (both natural and
manufactured) and to perform all work in conformance with the
Specifications. The Owner’s inspections and approvals shall not
relieve the Contractor of responsibility for the acceptability of
the finished work or portions thereof. A1l work performed by the
Contractor shall be subject to final approval'by the Owner and the
Engineer, but the detailed manner and method of doing the work shall
be under the control of the Contractor.

The Engineer and his representative(s) shall at all times have
access to the work whenever it is in preparation or progress. The
Contractor shall fully cooperate with the Engineer by providing
proper facilities for access and shall furnish labor and equipment
reasonably needed for safe and convenient inspection. The Contractor
shall give the Engineer ample notice of readiness of the work for
inspections, and the Engineer will perform soil inspection in such
a manner as not to unnecessarily delay the work.

Definitions
The following definitions apply to these Specifications:

a. "Owner is defined as an authorized representative of the
Hecla Mining Company; and
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"Engineer" is defined as a qualified representative
appointed and authorized by the_ Owner,; Steffen Robertson
and Kirsten (U.S.), Inc.



2.0

SPECIAL PROVISIONS

2.1

2.2

Contractor’s Responsibility

The Contractor shall examine these Specifications and Drawings
to be aware of all conditions at the site affecting execution of the
work. These conditions include, but are not limited to:

Applicable safety and health regulations;
Transportation and access conditions;

Availability of utilities;

Subsoil conditions; ,
Location, availability, and condition of construction
materials; and

f. Climate and construction conditions at the site.

o a 0 o m

Mobilization

Upon receipt of the notice to proceed, the Contractor shall
furnish, mobilize, and install such temporary works, materials,
equipment, and construction facilities as are necessary for the
successful complietion of the work. The Contractor shall also operate
and maintain such temporary works, equipment, and construction
facilities throughout the period of construction. A1l temporary
works, such as sanitation facilities, shall fully comply with the
applicable rules and regulations of the governing authorities.

The Contractor shall obtain all necessary permits and
permissions to utilize public roads for mobilization,
demobilizations, and access to the site. Access to the site is
available by use of existing public roads and Owner’s roads.



2.3

2.4

Schedule of Work

The Contractor shall develop a schedule of work for the
Engineer;s approval to complete the construction. In no instance
shall approval by the Engineer be considered to absolve the
éontractor from the responsibility of performing the required work
or of protecting the work in interim work stages, or from protecting
the work completed prior to final acceptance by the Engineer.

Disposal of Excavated Materials

Material that may be excavated from the floor of existing ponds
or in the construction of new ponds shall be placed in existing 1lined
contaminants at the site or as directed by the Engineer.

Excavated materials that are unsuitable for, or are in excess
of, permanent construction requirements shall be wasted. Waste piles
shall be located outside the limits of the construction area as
approved by the Engineer. Placement will not interfere with the
natural flow within storm drainage areas with the operation of the
tailings impoundment facilities or other mining structures. They will
neither detract from the appearance of the completed hrojett nor
interfere with the accessibility of the various parts of the work.
Waste piles shall be graded and trimmed to reasonably regular lines
and stable slopes.



3.0

ENVIRONMENTAL REQUIREMENTS

3.1

3.2

General

. The Contractor shall store materials, confine his equipment,
and maintain construction operations within the 1imits of app]icéb]e
laws, ordinances, permits, or as outlined by the Engineer. Care shall
be exercised to avoid blocking roads or in any other way interfering
with the Owner’s operations, or presenting a hazard to Owner’s
personnel and equipment, or to the public.

The Contractor shall at all times keep the work site neat,
tidy, and free of water materials or rubbish resulting from his work.

- Fuel, lubricating oils, and chemicals shall be stored and dispensed

in such a manner as to prevent or contain spills and prevent said
1iquids from reaching local streams or groundwater.

Diversion and Care of Water

-The site is in a dry climate area and anticipated to be dry
at the time of construction; however, thunderstorms and runoff may
occur during the construction period. Depending upon the duration
and severity of the thunderstorm, flash floods are possible. It shall

be the Contractor’s responsibility to protect his equipment and

materials, as well as completed or portions of the work in progress
from damage in the event of local thunderstorms or flash floods. The
Contractor shall provide dewatering, as needed, at his own expense
to maintain drained work areas.

, The Contractor shall sequence his construction activities to
minimize flash flood damage to the earthworks covered under these
Specifications. In the event neglect or poor construction planning
results in flood damage'to the facilities constructed or being
constructed, the facilities shall be rebaired or replaced to the
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4.0

EARTHWORKS

4.1

4.2

Liner Base Material

In any areas to receive liner, the soil within one-inch of
the surface shall be devoid of any rock fragments greater than 1/4

. inch, roots, or any debris, sticks, sharp object capable of

puncturing the liner. The final surface shall be compacted to 90
percent of the maximum dry density (ASTM D-698) at less than the
optimum moisture content. Compaction shall be performed using only
smooth-wheel nonvibratory compactors or Engineer-approved techniques
in confined areas. The compacted surface shall be examined prior to
liner placement and shall be subject to approval by the Engineer on
the day the liner will be installed over the prepared area. The final
surface shall also provide a firm, unyielding foundation with no
sharp breaks in grade.

Conduct of Work

The Contractor shall route his construction equipment and take
all other actions necessary to prevent material of the type required
from being deposited inadvertently, within areas which will adversely
impact hydraulic or structural performance. Any improperly deposited
material shall be removed from the embankment as required by the
Engineer. The material removed should not be reused and shall be
wasted in locations designated by the Engineer.

Any stones of such dimensions that would interfere with
compaction in the layer thicknesses specified or impact performance,
as determined by the Engineer, shall be removed form the zone in
which they are placed prior to compaction.

The Contractor shall maintain and protect fills in a condition
satisfactory to the Engineer at all times until the final completion



4.3

and acceptance of the work. Any approved fill material which becomes
unsuitable for any reason whatsoever, after being placed in the fill
and before final acceptance of the work, shall be removed and
replaced in a manner satisfactory to the Engineer at the Contractor’s

expense.

Compaction Equipment

4.3.1 Geperal

The Contractor shall provide sufficient compaction
eduipment of the types and sizes specified herein as is
necessary for the various fill materials specified herein. The
Contractor will be permitted to use alternative equipment,
provided the Contractor can demonstrate to the Engineer that
such equipment will adequately compact the fill material to
a density not less than that which would be produced by the
-equipment specified, and that no undesirable features, such-
as segregation or stratification, will occur with the proposed
alternate equipment. If the Contractor wishes to use
alternative equipment, he shall submit to the Engineer for
approval complete details of the equipment and the methods
proposed for its use. The Engineer’s approval of the use of
alternative equipment will be conditional upon the Contractor’s
construction of test fills at his own expense. Any approval
of alternate equipment will not relieve the Contractor from
responsibility of obtaining the specified compaction.

Tractors used for pulling compaction equipment shall have
sufficient power for the most adverse conditions to be
encountered during compaction of the fil1l and when the
compaction equipment 1is ballasted to the maximum weight
specified. Compaction equipment shall be maintained in good
condition at all times to obtain the maximum degree of
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compaction for the equipment being used. The Contractor shall
immediately make adjustments to the equipment to achieve
optimum results when required by the Engineer.
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5.0

SYNTHETIC LINER PLACEMENT

5.1

5.2

Scope

The Contractor shall furnish and install synthetic liners and
miscellaneous materials incident thereto as specified herein and in
accordance with the manufacturer’s recommendations. Installation
includes excavation and backfilling of synthetic 1liner -anchor
trenches as shown on the Drawings. Exact locations and lengths may
be varied to suit conditions encountered in the field as approved
by the Engineer. ’

Conduct of Work

The Contractor shall protect installed synthetic liners in a
condition satisfactory to the Engineer at all times until the final
completion and acceptance of the work. Any approved installed liners
which become damaged or unsuitable for any reason whatsoever before
final acceptance of the work shall be removed and replaced by the
Contractor at his own expense in a manner satisfactory to the
Engineer.

The Contractor shall be responsible for constructing the
synthetic liner in an upstream to downstream direction unless
otherwise specified or directed by the Engineer. Following synthetic
liner placement, no vehicular traffic and minimal installation labor
traffic will be permitted on the synthetic liner surface. Special
access across the liner, if required, shall be approved by the
Engineer.

The Contractor shall demonstrate the method to place liner for
the Engineer’s approval.
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5.3

5.4

Mgterials

The synthetic liner shall berp1aced over the liner fill to -
provide an uninterrupted low permeabiiity seepage barrier beneath
the impoundment area. Liner materials consist of 60-mil thickness.
The liner shall meet the following requirements or as approved by
the Engineer: '

Tensile Properties ' ASTM.D638

1. Tensile Strength at Yield Type IV specimen 150
(pounds/inch width) at 2 inches/minute

2. Tensile Strength at Break . 250
(pounds/inch width)

3. Elongation at Yield (%) 13

4. Elongation at Break (%) ' 750

5. Modulus of Elasticity 90,000

(1% secant; pounds/square inch)

Tear Strength (1bs.) ASTM D1004 Die C 47
Puncture Resistance (1bs.) **ETMS 101 C 2031 260
"Hydrostatic Resistance ASTM D751 495

(1bs./square inch)

Placement

The liner shall be installed by crews with more than five
millon sq ft experience of the particular type of liner to be
installed on projects of similar size and type, according to the
manufacturer’s recommendations. Experience records of the liner
manufacturer and installer shall be submitted to the Engineer for
review. Approval of the manufacturer and installer shall be obtained
from the Engineer prior to purchase of material or mobilization of
the installer. '

The Contractor shall visually inspect all delivered liner
materials on arrival at the job site for damage and identification.
A11 identification documentation and manufacturer QC reports shall
be submitted to the Engineer prior to deployment of liner material.
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5.5

Any damage to the liner panels caused by shipment, handling, and
placement shall be rejected. Liner panels shall remain in the
shipping containers or shall be covered and protected from the
elements until ready for installation. Only liner panels for each

. q;ys seaming shall be spread.

The liner panels shall be oriented in such a manner as to
minimize stress on the factory and field seams. To this end, liner
panels shall be placed with  factory seams and long field seams
oriented longitudinally with the slopes (positioned up and down
slopes). '

The liner panels shall be temporarily anchored and held in
place with sandbags, or other approved methods until completion of
field seaming. Permanent anchoring at the edge of the liner shall
be as shown on the Drawings. Care should be taken to ensure that the
liner pahels are positioned in a slackened condition so that they
will conform'to the subgrade without being taut when the anchor
trench is filled. The liner panels shall be placed and smoothed so
that the direct contact with the liner fill is maximized. Cutting
of the liner to remove excess material shall be performed. The liner
panels shall be positioned in such a way as to prevent excessive
wrinkles at the overlaps where field seaming will be completed. No
liner shall be placed which cannot be seamed and tested within 24
hours of placement.

Seaming

Sheets shall be of the maximum width produced by the |
manufacturer. Before the adoption of a particular seaming technique,
the Contractor shall supply the Engineer with written details of the
method and equipment to be wused. Operating criteria and
specifications for the seaming techniqué and equipment shall be
submitted. Approval of the seaming technique shall be obtained from
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5.6

the Engineer prior to its use. Such approval shall not relieve the
Contractor of the responsibility of producing the required seam.
Lining sheets shall be seamed by a fusion or extrusion method
according to the manufacturer’s recommendations.

The two sheets of liner shall be overlapped to the minimum
manufacturer’s specification with the two sheets pulled tightly to
keep the seamed edges smooth and wrinkle-free. If the area to be
seamed is not fresh and clean, trichlorethane or other manufacturer-
approved cleaner shall be used prior to seaming.

No seaming shall be performed when moisture condensation or
precipitation exists at the seam in quantities sufficient to reduce
the effectiveness of the seaming technique. No seaming shall be
performed if the temperature of the liner material is in excess of
110°F or below 40°F as measured by placing a thermometer in contact
with the liner.

Testing and Field Inspection

The Contractor shall provide the Engineer with a copy of the
manufacturer’s QC testing for each shipment or partial shipment of
liner if the entire shipment is not covered by the testing. Such
testing shall include data on the melt index (ASTM D-1238), density
(ASTM D-1504), tensile and elongation (ASTM D-638), thickness (ASTM
D-1593), and carbon black content (ASTM D-1603).

The test data shall be referenced to a shipment number. Upon
placement, the Contractor shall indicate by a plan the exact location
at which the liner shipment is installed.

The Contractor shall be responsible for providing his own QC

personnel and testing equipment. The Engineer will perform his own
testing independent of the Contractor’s testing. At the end of each
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seam shall be recorded and marked for repair. A1l repaired areas
shall be retested upon completion of the repair. Any hole in the
liner sheet shall be patched with no less than a six-inch overlap.
Small abrasions shall be repaired with an extrusion bean.

5.6.1 Vacugm Testing

The'equipment shall be comprised of the following:

A vacuum box assembly consisting of a rigid
housing, a transparent viewing window, a soft
neoprene gasket attached to the bottom, port hole
or valve assembly, and a vacuum gauge;

A steel vacuum tank and pump assembly equipped with
a pressure controller and pipe connections;

A rubber pressure/vacuum hose with fittings and
connections;

A bucket and wide paint brush; and

A soapy solution.

The following procedures shall be followed:

Enefgize the vacuum pump and reduce the tank
pressure to approximately 5 psi (10 in. of Hg.)
(35 kPa) gauge;

Wet a strip of geomembrane approximately 12 inches

by 48 inches (0.3 m by 1.2 m) with the soapy
solution;
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5.7

. A rubber hose with fittings and connections; and

. A sharp hollow needle, or other approved pressure
feed device.

The'following>procedures shall be followed:

Seal both ends of the seam to be tested;

. Insert needle or other approved pressure feed
.device into the tunnel created by the fusion weld;

. Insert a protective-cushion between the air pump
and the geomembrane;

. Energize the air pump to a pressure between 25 and
30 psi (160 and 200 kPa), close valve, and sustain
pressure for approximately 10 minutes;

« - If loss of pressure exceeds 4 psi (30 kPa) or does
not stabilize, locate faulty area and repair in
accordance with Section 4.6; and

. Remove needle or other approved pressure feed
device and seal.

-Built Drawin
Upon completion of the work, the Contractor is responsible to

submit not less than three (3) copies of an "as-built" to the
Engineer/Owner. The As-Built will illustrate panel layouts, panel

- numbers, field seam numbers, and destructive sample locations.
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